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8 prompt, aggressive 
antibiotic action 
aa reliable defense against 


monilial complications 


both are often needed when 


bacterial infection occurs 


for a direct strike at infection 
Mysteclin-V contains tetracycline phosphate complex 


It provides a direct strike at all tetracycline-susceptible organisms (most pathogenic bacteria, certain rickett- 
sias, certain large viruses, and Endamoeba histolytica) . 


It provides the new chemical form of the world’s most widely prescribed broad spectrum antibiotic. 


It provides unsurpassed initial blood levels — higher and faster than older forms of tetracycline — for the most 
rapid transport of the antibiotic to the site of infection. 


for protection against monilial complications 
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It provides the antifungal antibiotic, first tested and clinically confirmed by Squibb, with specific action against 
Candida (Monilia) albicans. 
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When it comes to prescribing 
broad-spectrum antibiotics, physicians 
today most frequently specify 
ACHROMYCIN V. 

The reason for this decided preference i. 
is simple. 

For more than four years now, you and 
your colleagues have had many 
opportunities to observe and confirm 
the clinical efficacy of ACHROMYCIN 
tetracycline and, more recently, 
Acuromycin V tetracycline and 

citric acid. 

In patient after patient. in diseases 


caused by many invading organisms, 


ACHROMYCIN achieves prompt control 
of the infection—and with few 
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The next time your diagnosis calls for ; 
rapid antibiotic action, rely on 
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physicians in every field and specialty. 
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if your patient wears tinted glasses 
and sighs frequently. ..? 


She may have an anxiety state. The tinted glasses may be worn as a shield 
against the world—and to relieve the photophobia resulting from pupillary dila- 
tation caused by anxiety-induced hyperadrenalism. The sighs may be a result of 
fatigue from emotional unrest. 

Source — Meyer, O. O.: Northwest Med. 53:1006, 1954. 
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SURRENT research activity in the connective tissue field 
owes much of its initial vigor to the enticing concept of 

C the “connective tissue” or “collagen” diseases developed 

by Klinge, Klemperer and others. | wish it were possi- 

B 5 ble to claim that we understand how connective tissue 
is involved in these conditions or at least to report significant progress 
in this direction. Witness the gap between infection with the B hemo- 
lytic streptococcus and the scarred distorted heart valves in rheumatic 
fever. In the opinion of this writer there is little evidence as yet that 
collagen is involved in any way, other than as an innocent bystander or 
in the healing accompanying injury. The significance of the variable and 
often very minimal changes observed in the ground substances are vet 
to be evaluated. Even in scleroderma, a disease manifesting a gross al- 
teration in connective tissue, both qualitative and quantitative informa- 


* Presented at the Postgraduate Week, Research Contributions t 


Clinical Practice, of The New 
York Academy of Medicine, October 9, 1957 


From the Department of Medicine, Harvard Medical School at the Massachusetts General Hospi 
tal. This is publication #230 of the Robert W. Lovett Memorial Foundation for the Study of 
Crippling Disease. Much of the work described herein has been supported by Grant 2A90 of the 
National Institute of Arthritis and Metabolic Diseases and C3638 of the National Cancer Institute 
of the United States Public Health Service 
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tion concerning the changes in the tissue components is still lacking. 
There is only histological evidence, to date, for an increase in collagen 
content in the skin. Although fibrinoid has long been considered the 
hallmark of connective tissue diseases there is still no general agreement 
as to either its composition or its pathogenetic significance’ *. Is it an 
important part of the disease process with regard to manifestations? Is 
it a good lead to the mechanism? Or does it represent burned-out ashes 
of a relatively non-specific process? 

Perhaps one measure of the current state of our knowledge con- 
cerning pathology of the connective tissue is our understanding of the 
nature of that most legitimate of all connective tissue diseases, scurvy. 
The cause and cure are known, an ideal experimental animal, the guinea 
pig, is readily available; the disease may be turned on and off at will and 
its severity is measurable. Since the original observations of Wolbach 
in the early 1930's, progress with regard to pathogenesis has been pain- 
fully slow. We have more descriptive information of a biochemical 
nature and several interesting hypotheses but the mechanisms responsi- 
ble for manifestations of scurvy, such as failure to heal, hemorrhage, 
loosening of teeth and muscle attachments, etc. are still obscure. The 
biochemical functions of vitamin C are still unknown, Our difficulties 
with the pathogenesis of the rheumatic diseases are therefore not sur- 
prising. 

Whether the connective tissue is a prime reactor in the rheumatic 
diseases or involved secondarily, the crippling deformities and much of 
the functional impairment result from failure of the newly forming 
connective tissue to reproduce the normal structures. Although this 
healing phase may be non-specific it is none the less a major feature of 
the course and ultimate consequences of most of this group of diseases. 

This paper will deal with two specific problems related to healing, 
in which the writer has been involved, namely, collagen formation and 
wound contraction. There are a number of excellent connective tissue 
reviews now available*"’. 


FIBROGENESIS OF COLLAGEN 


The mechanism of collagen formation has intrigued histologists, 


pathologists and surgeons for many decades. Much discussion has cen- 
tered on the question as to whether or not the collagen fibrils are formed 
intra- or extracellularly. This old argument is still viable and difficult 
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Piatre I—Electron micrograph of collagen fibrils from bovine skin. Shadowed with 
chromium. 47,000 X. 


to settle conclusively—even by electron microscopy. The demonstra- 
tions of collagen fibrils within the fibroblasts, clearly observed on occa- 


sion in electron micrographs of thin sections’: '**, may be interpreted as 


representing collagen enveloped by the cell in its passage through the 
tightly packed “jungle” of fibrils. They may also represent precipita- 
tion of fibrils within a vacuole of extracellular matrix which had been 
pinocytosed by the cell. Light optical studies of fibroblasts in tissue 
culture have suggested fibrous structures coming directly from the cells; 
these have been widely interpreted as representing collagen fibers 
formed within the cell and in the process of being extruded’. Electron 
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micrographs have demonstrated that these structures are usually proto- 


plasmic extensions and cannot be identified as collagen (Plate 1). The 
formation of fibrils close to such protoplasmic processes or close to the 
cell surface could readily cause confusion on the histological level. It 
would not be too surprising, however, if under certain special circum- 
stances collagen fibrils were formed inside the cell. 

The case for extracellular formation rests on direct observations in 
tissue culture'* and in the rabbit ear chamber" and by inference, from 
in vitro experiments demonstrating reconstitution of fibrils from col- 
lagen solutions in the test tube*’**, More than 50 years ago it was dis- 
covered that a portion of certain tissues such as tendon and skin col- 
lagen may be dissolved in dilute acid and reconstituted to fibrils simply 
by the addition of salt or neutralization to physiologic ionic strength 
and pH. These fibrils, as seen in the electron microscope, show all the 
detailed fine structure of the native collagen (Plate II, Figures 1 and 
2). It is also possible to reconstitute collagen from solution by various 
manipulations** ** in the form of structures with entirely different 
morphology (Plate Il). Fibrils without period or with axial periodicities 
of 220 A or 2500 A may be precipitated from solution. Sheets of col- 
lagen with the native 640 A period or the artificial 2300 A may be 
formed from solution and also small regular crystallities 2300 A long 
with an intricate and reproducible fine structure. These different forms 


Prare Il—(From Gross, J. J. Biophys. Biochem. 
Cytol, 2:261, 1956. Suppl. Reprinted by permission.) 


Fig. I. Acetic acid solution of collagen, 5.0; chromium-shadowed. 50,000. 


Fig. 2. Collagen fibrils precipitated from collagen solution by 1 per cent NaCl. Aver- 
age period 650 A. X 32,000 


Fig. 3. Collagen fibrils precipitated from collagen solution by 2 per cent NaCl. X 45,000, 
Fig. 4. Collagen fibrils precipitated from collagen solution by 3 per cent NaCl. X 30,000, 
Fig. 5. FLS (Fibrous Long Spacing) precipitated from collagen solution by addit‘on of 
serum a, acid glycoprotein, 0.06 per cent, followed by dialysis. (Other inducing agents 


will produce the same structure; only the collagen is specific.) X 30,250. 


Fig. 5a. Same but stained with phosphotungstic acid. Note symmetrical fine structure. 
X 103,000 


Fig. 6. Intermediate fibril type, native collagen period transforming to FLS. Induced 
by addition of 0.03 per cent glycoprotein. X 26,000. 


Fig. 7. SLS (Segment Long Spacing) precipitated from collagen solution by addition 
of 0.2 per cent ATP. X 38,500, 


Fig. 7a. Same as Fig. 7 but stained with phosphotungstie acid. X 117,000, 
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of collagen represent different states of aggregation of the highly 
asymmetric collagen molecule, called tropocollagen****. The inducing 
agents are relatively non-specific. This fundamental unit of collagen 
is a rigid rod about 2800 A in length and 17 A wide as measured in 
solution by physical chemical methods** and visualized directly in the 
electron microscope**. The structure of the molecule itself is under 
intensive investigation primarily by the methods of x-ray diffraction 
and physical chemistry". 

These studies indicate that a solution of collagen molecules may be 
aggregated reversibly, without the intervention of cells or enzymes, 
into a variety of structural forms including that of the native collagen 
fibril found in tissues. Indeed, this is the form which almost invariably 
occurs when the pH and ionic strength are in the physiological range. 
All the other types require additional conditions. The type of fibril 
with a 220 A period has been reported in embryonic tissues and in tissue 
cultures, the structureless form has been seen in cartilage and nerve, and 
something resembling the “fibrous long spacing” with periods of the 
order 1800 A have been seen in cornea*’, These unusual forms of col- 
lagen may reflect unusual environmental conditions at the time of 
their formation. 

Collagen has generally been considered to be an insoluble substance 
and has thus been classified among the scleroproteins, however some 
of its most interesting properties have been discovered in the course of 
studies on its solubility in aqueous media. The observations on the 
properties and behavior of some forms of collagen dissolved in dilute 
organic acids have been discussed. It is the biological implications 
which will concern us now, It was noted by the early French workers 
that tendon collagen which was soluble in dilute unbuffered organic 
acids in young animals became more insoluble with age. Orekhovitch 
and colleagues** ** observed that the amounts of collagen extracted 
from animal skins with citrate buffers at acid pH diminished with age. 
This collagen fraction which could be readily precipitated as needle- 
like crystals and fibers they called “procollagen” implying precursor 
of the tissue fibers. With the exception of certain small differences* *, 
the amino acid composition of “procollagen” is similar to collagen. The 
Russian workers also observed a more rapid rate of incorporation of C™ 
labeled glycine into “procollagen” than into the insoluble collagen, the 
latter being quite inert metabolically. 
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In 1951 Highberger, Gross and Schmitt** reported the extraction 
of collagen from fresh connective tissue with cold, mildly alkaline 
phosphate buffer and the reconstitution of this collagen fraction to 
typical fibrils in vitro. Harkness, Marko, Muir and Neuberger**, using 
essentially the same procedure, subsequently demonstrated that this 
collagen fraction exhibited a relatively rapid rate of incorporation and 
“turnover” of C™ labeled glycine. Irs metabolic activity was much high- 
er than that of the collagen fraction extracted by acid citrate buffer, the 
“procollagen” of Orekhovitch. The remaining insoluble collagen of 
the skin was comparatively inert in terms of turnover. Gross, High- 
berger and Schmitt then described the extraction of collagen from 
skin in cold salt solutions at physiological pH and at both high and 
physiological ionic strength (including serum ultrafiltrate), and showed 
that the collagen extracted thereby could be precipitated in the form 
of native fibrils simply by warming to 37°C; almost simultaneously 
Jackson and Fessler** reported similar observations. Jackson** then 
demonstrated again by isotope incorporation studies, that the neutral 
salt extractable collagen obtained from the actively growing carrageenin 
granuloma had a rapid “turnover” rate as compared to the citrate solu- 
ble and insoluble collagen fractions. Gross**’ has since shown that 
the amount of neutral salt extractable collagen in the skin of guinea 
pigs is dependent on growth rate and is sharply reduced by several days 
of weight loss induced by fasting. After one or two weeks on a limited 
diet, which maintains static body weight, very little neutral salt extracta- 
ble collagen can be obtained from skin, At least five days of renewed 
weight on an ad lib diet is required for the reappearance of this 
collagen fraction. The evidence is strong that the neutral salt ex- 
tractable fraction is a newly synthesized collagen, probably produced 
less than 48 hours before extraction, Some of it may be in molecular 
dispersion in the ground substance and some in the form of loosely 
aggregated fibrils. The collagen isolated from such extracts, and puri- 
fied, may be readily polymerized to typical fibrils simply by warming 
the solution in the test rube** (Plate IIL). It would appear that most 
of the extracted collagen molecules are complete and capable of asso- 
ciation to form fibrils without further enzymatic modification or the 
intervention of any other substances, including mucopolysaccharides 
or glycoproteins—at least in vitro. It is of interest that the rate at which 
collagen fibrils will form in vitro by warming is strongly influenced 
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Pirate I11—(From Gross, J. and Kirk, D., J. Biol. Chem. 
Reprinted by permission, ref. 41). 


Fig. 1. Photograph of beaker of neutral 
phosphate solution of calf skin collagen 
and the rigid gel formed therefrom by 
warming to 37°C for 30 minutes. 


Fig. 2a. Histological photomicrograph 
of gel stained with Mallory’s aniline blue 
connective tissue stain, showing random 
orientation of fibers. 


Fig. 2b. Electron micrograph of gel frag- 
mented and stained with phosphotungstic 
acid. Magnification 17,200 X. 
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by the presence of low concentrations of small molecules such as urea, 
certain amino acids, small organic and inorganic anions and not obvi- 
ously affected by hyaluronic or chondroitin sulfuric acids’ *'. Whether 
or not these observations can be extended to the intact tissues is yet 
to be demonstrated. 

What, then, is the relationship between the collagen extracted in 
dilute acetic acid, in citrate buffer, in neutral salt solutions of different 
concentrations and the insoluble collagen? Do they each represent a 
slightly different molecular species in terms of composition or mole- 
cular configuration? In the opinion of this writer the small differences 
in amino acid composition observed may be the result of variable 
amounts of impurities having to do with the method of preparation. 
The observations that acid extracted collagen can be readily transferred 
to a cold neutral medium and remain dissolved—and vice versa—and 
will show similar behavior with regard to fibril formation, suggest that 
the molecules are essentially the same. This likelihood is further sup- 
ported by the similarity of the measured dimensions of the collagen 
molecule (by physical chemical means) in the several media. There 
is the possibility, however, that one fraction of the collagen extracted 
from fresh skin with cold 0.14 Mf NaCl is different. Fessler** has 
separated the collagen of such extracts into three fractions, one of 
which, although it has the same molecular dimensions of the other 
two, will not form fibrils in the usual manner. 

Some recent observations by the writer*: ** suggest that the differ- 
ences between the several extractable collagens relate to the state of 
aggregation of the collagen molecules in the tissue and this in turn is a 
function of the time at which they were synthesized and aggregated 
into extracellular structures, Other factors may also be involved. It 
was observed that collagen fibrils recently formed from neutral solu- 
tions of purified collagen by warming to 37°C would redissolve on cool- 
ing. However, the longer they remained at the elevated temperature 
the more insoluble they became; within 24 hours of incubation, rela- 
tively little collagen would redissolve upon cooling. Collagen fibrils so 
formed at physiological ionic strength became insoluble more rapidly 
than those formed in hypertonic media, It was also observed that after 
a two week period of incubation at 37°C of similar preparations, the 
fibrils were no longer soluble in citrate buffer at pH 3.5 (Orekhovitch’s 
medium). 
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Extrapolating back to the intact tissues these data suggest that the 
collagen which dissolved in cold neutral salt solutions at physiologic 
ionic strength was probably synthesized within several hours of extrac- 
tion, That fraction removed at higher salt concentrations (ca, 0.45 M 
NaCl) had been synthesized within 1-2 days of extraction and the acid 
citrate extractable collagen may have been synthesized within 1-2 weeks 
of extraction. Thus, the major difference between the several soluble 
collagens would be their age. The mechanism of increasing insolubility 
may involve several factors, one of which is simply the increasing 


perfection of fit between collagen molecules as they gradually pack 


together into a more stable association in striated fibrils. Increasing 
numbers of secondary crosslinks would form (hydrogen bonds, electro- 
static bonds between charged groups, Van der Waals forces) making 
disruption of the fibril increasingly difficult. The presence of other 
strongly polar and charged molecules, both small and large, perhaps 
including other proteins and mucopolysaccharides may aid in this 
process. However, this phenomenon can be observed to occur in prep- 
arations of highly purified collagen. 

It seems likely that the diminished extractability of collagen in the 
aging animal**: *° is mainly a function of cessation of growth. Growth 
rate experiments described earlier suggest that collagen synthesis, at 
least in skin, ceases when weight gain ceases. The collagen, newly 
formed during the earlier growth phase, becomes increasingly insoluble 
with time by the mechanisms proposed above. One might speculate that 
if this phenomenon is a general occurrence when rigidly structured, 
sterically specific molecules are closely associated for prolonged periods 
of time, it may have broad significance with regard to the aging process. 

To summarize, it seems likely that the fibroblast secretes the col- 
lagen molecules into the amorphous, extracellular ground substance 
and there, under the influence of the physiologic ionic atmosphere, 
temperature and perhaps certain rate regulating factors, the molecules 
aggregate spontaneously to form fibrils, There may, of course, be sev- 
eral earlier precursor forms, preceding the finished molecule, which 
have not yet been observed. The role, if any, played in this process by 
the non-collagenous components of the ground substance, such as 
mucopolysaccharides and other proteins, is still obscure. It is possible 
that these substances are important in the geographic ordering of the 
fibrils into bundles on the histological level or perhaps play some part 
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in regulating the rate of fibril formation and perhaps fibril size in the 
ground substance; but these are frank speculations at this time. 


Wounp HEALING AND ConTRACTION 


One of the oldest and still vigorously investigated problems in 
surgery is the mechanism of wound healing and the associated process 
of contraction. The early gross histological and tensile strength studies 
of healing wounds and the relationship of age, nutrition, species, etc. 
form a massive bibliography. In very recent years the broad applica- 
tions of chemical methods have led to analyses of the sequence of 
chemical changes in healing and contracting wounds” **. Most of this 
work has been based on the intuitively derived and generally accepted 
concept that changes in the central granulation tissues of an open wound 
result in a pulling together of the wound edges. The mechanism has 
been variously ascribed to diminution in total wound content, con- 
traction of collagen, dehydration, and more recently by dynamic con- 
traction resulting from contractile activity of the fibroblasts in the 
granulations. 

In our laboratory the process of contraction in open skin wounds 
in guinea pigs has been reinv estigated by Grillo, Watts and Gross***' 
both chemically and morphologically. 

Full thickness excisions (including panniculus carnosus) were made 
on each flank of groups of guinea pigs and the rate of contraction in 
area and the linear movement of the edges measured daily. These were 
correlated with the total wet and dry weight of the granulation tissue 
within the wound edges, the water content, collagen (hydroxypro- 
line), hexosamine, and non-collagenous protein (measured as tyrosine). 
Our daily measurements, in contrast to the earlier data****, indicated a 
sharp and considerable rise in total wound tissue, wet and dry, and 
in collagen content between day 4 and 6, followed by as rapid a fall 
between days 6-7 and 10, This unexpected up and down fluctuation 
in wound content occurred during the period of maximum rate of 
contraction. Thus, there seemed to be no direct correlation between 
contraction and wound contents, This significant fluctuation was not 
observed in earlier studies probably because of the longer time inter- 
vals between observations. 

This observation raised doubt concerning the direct role of the 
central granulations in bringing about approximation of the wound 
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Pirate I1V—Plot of change in area of excised square wound in guinea pig skin as 
a function of time in days. Dotted lines in graph represent contraction in control wound; 
solid lines represent course of contraction in manipulated wound. Solid line of square 
represents edge of original wound and dotted line of square represents edge of ex 
perimental excision after seven days of healing. Arrows indicate times of manipulation. 


(a) Granulations excised to within a mm. of advancing wound edge. 
(b) Granulations excised to advancing wound edge. 
(c) Granulations plus one mm. of advancing wound edge excised. 


(d) Repeated raising of edge of advancing wound margin. 
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edges. In a series of gross morphologic experiments the central granu- 
lations were completely excised within less than a millimeter of the 
wound edges during the period of maximum contraction rate, Excision 
was repeated as soon as new growth appeared. No change in either 
rate or extent of contraction of the wound was observed nor was there 
any distraction of the wound following excision as compared with 
control wounds in the same animal (Plate [V-a). Excision of granula- 
tions up to the advancing skin edges produced no interference in con- 
traction rate (Plate I1V-b). When one millimeter of the wound edge 
plus the granulations were removed, immediate large distraction of the 
edges occurred returning the wound to a size larger than the original 
area (Plate I1V-c). Contraction then proceeded again at about the same 
rate as that of the initial wound. Removing the edge but leaving the 
central granulations intact had the same effect. In order to determine 
whether or not a sphincter mechanism in the wound edge was responsi- 
ble, the edges of actively contracting wounds were separated from the 
central granulations then raised by sharp dissection from the base (Plate 
I\V-d). Immediate increase in wound area occurred. If this was repeated 
on successive days, distraction occurred each time and the final area 
of the wound after 30 days was about the same or larger than that at 
the time of the first intervention. The inescapable conclusion was that 
the central mass of granulation tissue within the edges of the advancing 
skin was not necessary for contraction of an open skin wound. The 
machinery for contraction must reside in a very narrow “picture 
frame” of new tissue underlying the margin of skin at the edge of 
the wound, perhaps projecting slightly into the granulations, Histo- 
logical and other studies are now in progress on the “picture frame”. 
Our current hypothesis for the mechanism of contraction places the 
responsibility more on the cells in the wound margin rather than on 
some process involving the extracellular substances directly. 

In summary, we have large masses of descriptive information con- 
cerning the surface appearance and behavior of diseases thought to 
involve connective tissue, but very little knowledge which leads to an 
understanding of mechanisms, One hopes that a better understanding 
of the fundamental nature and behavior of connective tissues, their 
composition, structure, synthesis, degradation and function may lead 
to fruitful directions of study into the pathogenesis of diseases affect- 
ing them, 
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s+ is a privilege to be opening this symposium of the Sec- 
tion on Microbiology of the Academy, especially on the 
occasion of the tenth anniversary of the Section. Scarcely 
more than ten years ago we became convinced that the 
4 pot of gold at the end of the rainbow, which for cen- 
turies had lured men on in their search for a specific therapeutic agent 
against tuberculosis, was no illusion, Since then mankind has shared in 


the riches. In medicine the microbiologists through their studies of the 
tubercle bacillus in relation to chemotherapy have enhanced its status 
as one of the most interesting and protean weeds which plague the 
animal species, while the clinicians have formulated microbiologic prob- 
lems which can be identified and properly rated only by practical 
bedside experience. Happily, there has been a meeting of the minds all 
along the way, and it is gratifying to see it exemplified in this evening’s 
meeting. 

In the ten years since the use of specific chemotherapy for tuber- 
culosis became almost universal, changes in many aspects of the problem 
have come very swiftly, necessitating a revision of the principles and 
methods of its solution. The death rate from the disease in the United 
States (estimated as 8.5 per 100,000 population in 1956) declined during 
these ten years four times more rapidly than it did during any single 
decade in the early part of the century. Specific therapy must have been 
responsible for much or most of this acceleration. The death rate today 
is about 4 per cent of that prevailing in 1g00, and our country, along 
with others such as Denmark, Holland, Sweden and Canada, has been 


characterized by Etienne Bernard as one in which tuberculosis is no 


” "Presented at the Tenth Anniversary Meeting of the Section on Microbiology at The New York 
Academy ot Medicine, January 15, 1958. 
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longer to be regarded as a social menace. This view, of course, depends 


on the definition one chooses for the term, In a comparative sense, as 


Bernard intends, it is acceptable when one considers death rates of 85 
in Calcutta, 108 in Hong Kong and 250 in Korea. There, and in many 
other parts of the world, the shadow of tuberculosis hovers over families 
and households as it did here in the days of our forefathers. The prog- 
ress here in recent years has diminished the menace, but nevertheless 
has left some difficult situations and potentialities still to be faced. For 
example, striking geographic differences in death rates are reported in 
our country by the U.S. Public Health Service, varying, in 1956, from 
2.6 per 100,000 population in North Dakota to 18.9 in Arizona, In New 
York City, where the rate in 1957 was 13.2, the range was from 5.6 in 
the Borough of Richmond (Staten Island) to 25.1 in the Borough of 
Manhattan, and there was a nearly proportionate variation in the num- 
ber of new cases reported, viz., 29.1 per 100,000 in Richmond up to 
167.9 in Manhattan. This five- to six-fold difference, generally charged 
to varying standards and conditions of living, reveals a social menace, 
the degree of which varies according to the base line which might be 
designated as zero, An important factor obviously is the opportunity in 
a given locality for the transmission of infection, and this too varies 
widely. Among large groups of recruits in the United States Navy, aged 
17 to 20, reactions to the skin test with tuberculin have been elicited 
recently in approximately 5 per cent, whereas in other parts of the 
world, such as Japan, the percentage of reactors at this age is reported 
to be closer to 70 or 80 per cent. Among students of secondary and high 
schools in New York City, fragmentary statistics reveal a variation of 
probably 5 to 30 per cent. Since the infection is transmitted usually 
from the person with cavitary pulmonary tuberculosis and a “positive” 
sputum, it is also obvious that the number of tuberculin reactors, espe- 
cially among young people, is a reflection of the number and proximity 
of such pulmonary cases existing in the community, and that this in turn 
is related to the effectiveness of the means of discovering the disease and 
the adequacy of therapy. Chemotherapy is emphasized because this has 
the greatest potential of arresting tuberculosis before it becomes cavitary 
and communicable and of reducing or eliminating communicability after 
the cavity has developed. All other measures, except the segregation 
and education of the patient, play a subsidiary role in this respect. 
While it is difficult to prove the precise connection of cause and effect, 
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it is safe to assume that the availability and proper application of chem- 


otherapy in many parts of the world has had a strong influence in dry- 
ing up sources of infection and reducing its transmission, It is theoreti- 
cally possible in the future to extend treatment so that the circle of in- 
fection and disease could be broken, but there are hindrances, and, be- 
fore these can be overcome, they must be identified and evaluated. 
A great difficulty which still baffles us is the extent and cavitary 
character of pulmonary tuberculosis when it is first diagnosed and pre- 
sented for treatment. This, of course, is due largely to the mild and 
insidious course of the disease in its early stages. The situation has im- 
proved somewhat, owing to the initiative of physicians and public health 
agencies to ferret out the unknown cases. In the hospital now one does 
not observe the number of severe secondary complications, such as 
tuberculous laryngitis and enteritis, which once existed, often fore- 
shadowing early death. In fact the incidence of these was declining 
slowly before the days of chemotherapy. But it is still true that the 
majority of cases discovered in organized surveys of segments of the 
population are already in an advanced cavitary stage. Another impres- 
sive observation to-day relates to the resolution of exudative elements of 
tuberculous lesions, This important manifestation of subsiding infection 
has always been recognized as an early sign of rising vital resistance 
against invading tubercle bacilli and of the salutary effects of treatment. 
Under the influence of rest and other general measures, resolution was 
often striking but in many cases signified only a temporary and dubious 
gain. The element of precariousness still exists; nevertheless, in general, 
resolution is now seen to occur in greater degree and with greater fre- 
quency and rapidity, This is credited largely to chemotherapy but also 
testifies to some success in bringing more patients to treatment before 
the greater part of their disease has become permanently established by 
the processes of necrosis and fibrous organization. Accordingly, the 
pathological character of lesions, as well as their anatomical extent, as- 
sumes greater importance as a factor in the efficacy of treatment of the 
patient and in breaking the chain of transmission of infection to others. 
The mere designation of a far advanced stage and bilateral distribution 
of pulmonary tuberculosis does not have the fullest meaning. If this 
also connotes caseation, cavity formation and fibrosis, the implications 
are clear, although not as hopeless as they once were. But if the lesions are 
composed mostly of exudative and still living cellular elements, the 


Vol. 34, No. 11, November 1958 


= 
Ae 
. 
& 
: 
Az 


J. B. AMBERSON 


outlook for recovery under proper treatment is usually very favorable. 
The latter condition is often the result of an extremely rapid or even 
explosive spread of the infection through the lungs as the early limited 
lesion, which may have been symptomless, undergoes liquefactive necro- 
sis and excavation. 


The varying tempo of tuberculosis, especially in its early phases, de- 
fines in part a problem which must be met if the advantages of present 
knowledge are to be realized fully. And, incidentally, this recalls to 
mind the wisdom of Thomas McCrea who said, a generation ago, that 
an important duty of the physician is to make an early diagnosis of 
advanced tuberculosis. 

The optimism which one may feel about the advanced case of com- 
paratively recent development is based partly on the observation that 
many of such, especially in young people, are of a pneumonic character 
and predominantly unilateral in distribution, Under chemotherapy the 
extent of resolution is sometimes phenomenal. Younger lesions in the 
less affected lung may leave only minimal residues which usually go on 
to dependable healing, and caseous remains and cavities in the originally 
diseased lung may then be resected surgically if this proves to be neces- 
sary. Such cases usually are more successfully manageable than more 
chronic disease of comparable extent and distribution, because in the 
latter there is more scarring and other irreversible change. While a pa- 
tient is unfortunate not to have his tuberculosis discovered in a smaller 
and more limited stage, this need not be an unmitigated disaster, Lengthy 
and good treatment will often prevent his drifting into the chronic 
fibroid cavitary phase—which too commonly was the compromise to 
be made with death when the rest cure was the only defense—and, what 
is more, he has a better chance to stay well without being an infectious 
menace to his associates. There is much to be gained, therefore, in con- 
tinuing to look for the unknown case. 

But the fact remains that the best prospect of permanent recovery 
from tuberculosis rests in its early diagnosis and prompt treatment when 
it first appears as a small lesion with little or no cavity formation, Even 
before the coming of specific chemotherapy the prognosis under treat- 
ment was excellent, but frequently at a cost of lengthy periods of con- 
finement in a hospital or sanatorium and strict adherence to a regimen 
of rest. In these cases there is good reason now to believe that the length 
of treatment can be shortened substantially without added risk, and the 
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evidence indicates that within five to ten years—the period of follow- 
up which is now a matter of record—the incidence of relapse in the 


properly treated case is almost nil. As a consequence these patients sel- 


dom, if ever, transmit the infection. 

What is proper treatment to-day is frequently a matter of judgement 
—and sometimes of poorly supported opinion, Comprchensively or- 
ganized experiences, such as those of the Veterans Administration- 
Armed Forces Hospitals, the United States Public Health Service and 
the British Research Council, together with more limited intensive stu- 
dies, have contributed uniquely to the advancement of our knowledge 
in this direction, and certain principles have become well founded. 
Regimens of chemotherapy, which are very dependable up to a point, 
have been defined. It has been demonstrated that in most 
overtly active cases short periods of such treatment are inade- 
quate and a poor defense against relapse. The administration of drugs 
for a year or more after the disease has come under satisfactory control 
is deemed essential, and in many cases the time is greatly prolonged. 
The continuation of a regimen without unnecessary interruption during 
this time is accepted as an important principle. Prompt detection of the 
development of bacterial resistance to the drugs in use is desirable in 
many cases in which an arrest of the disease has not yet been achieved 
and a change in regimen may be indicated. The time demanded for this 
determination—as much as several months—and the technical difficulties 
may leave the fire of tuberculosis burning too long before the appropri- 
ate repellent is identified and applied. Consequently the physician is 
often forced to rely on iis clinical findings. Fortunately these, if care- 
fully assembed and soundly judged, are often very dependable, but in 
certain critical situations they are misleading. A more rapid method of 
determining bacterial resistance to drugs is much to be desired and we 
will learn with interest this evening of the efforts of Doctor Pierce in 
this direction. 

In the advanced active case of tuberculosis there is no disagreement 
about the wisdom and need, not only of chemotherapy, but also of rest 
and various adjuvants, But even here, the question, How long rest? re- 
mains unanswered except perhaps in the mind of the physician who has 
a conviction based on long experience or in the mind of the patient 
who, for reasons of his own, decides to forego it. In the less advanced, 


more hopeful cases, a number of studies, such as those of d’Esopo, Weir 
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and Hirsch and their co-workers, indicate that under chemotherapy the 
early results of treatment are just as good with “modified” rest as they 
are with strict bed rest. All of us have been impressed by the excellent 
response of certain patients who have relied solely on chemotherapy and 
who have never reclined on a bed except at night; and we should re- 
member that such things also occurred—though much less often—in 
the pre-chemotherapeutic days when some patients had a natural or 
acquired immunity to our wisdom and advice. Whether or not it will 
ever be possible to determine by some scientifically accurate criterion 
when rest is indicated, how much, and how long, remains to be seen. 
No one knows, for instance, in the case of the recently developed 
pneumonic lesion, about 1 or 2 cm. in diameter, in an adolescent girl, 
just what may be the biochemical and circulatory conditions in and 
about the lesion which favor its early partial resolution and permanent 
healing, and in what manner this is promoted, as I believe, by rest treat- 
ment alone. Nor do we know exactly why, after a period of months or 
years, the inspissated caseous remains of these lesions—large or small— 
sometimes liquefy and initiate a relapse of the disease; certainly chemo- 
therapy alone does not uniformly and completely disrupt this me- 
chanism, whatever it may be. In some human bodies, however, in which 
obsolete sterile lesions are found, nature alone seems to have accom- 
plished the disruption. Obviously, we need to know more about the 
mechanisms of natural resistance against tuberculosis and the conditions 
under which they may operate most effectively. Until then rest treat- 
ment will be prescribed on an empirical basis. 

These observations—and there are many more which might be men- 
tioned—are a few reflections not only of the enormous increases of our 
knowledge in recent years but also of problems, not altogether new 


though somewhat better defined, which are of great scientific interest 


and of the utmost importance to the health and welfare of people every- 
where. 
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PULMONARY 


FAILURES 


IN TUBERCULOS 


Joun H. McCiement 


Associate Professor of Medicine, College of Physicians and Surgeons, Columbia University; 
Visiting Physician-in-Charge, Chest Service, Bellevue Hospital, New York, N. Y 


Av rit quite recently the over-all results of the treatment of 

pulmonary tuberculosis have been very poor, During 

U most of the first half of this century the case fatality rate 

did not change appreciably and death from progressive 

& disease or continued disability was the expected fate of 

all but a few tuberculous patients. The discovery of effective antimicro- 

bial drugs and the development of finer thoracic surgical techniques 
have greatly altered this grim picture. 

Carefully controlled studies on large groups of patients have estab- 
lished principles for the use of our presently available therapeutic 
modalities in the initial treatment of patients with pulmonary tuberculo- 
sis which are now almost universally accepted. A few details of what 
currently constitutes optimum therapy in various groups of patients 
remain to be worked out. It is generally agreed that patients under- 
going initial treatment for tuberculosis should be given a chemothera- 
peutic regimen that includes isoniazid, and that streptomycin or para- 
aminosalicylic acid (PAS) or both, should be given concurrently and 
daily with the isoniazid. This regimen should be continued without in- 
terruption for at least a year and often for an even longer period. At 
an appropriate time during this course of treatment, irreversible and 
potentially dangerous residual lesions should be identified and if it is 
feasible, these should be excised. 

Numerous exceptions, elaborations, or amendments to this somewhat 
over-simplified statement of principles may be justified by presently 
available clinical and laboratory studies. Some investigators would in- 
sist that the dose of isoniazid is critical and that either all patients should 
be tested to identify those individuals who inactivate isoniazid readily or 
of the Section on Microbiology at The New York 


From the Department of Medicine, College of Physicians and Surgeons, Columbia University, 
and the Chest Service of Bellevue Hospital, New York, Y. 
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that a high dosage of isoniazid should always be employed. The ex- 
cellent results that have been reported by many clinicians who have 
used relatively small doses of isoniazid suggest, however, that if a high 
dosage of isoniazid is important, this is the case in only a very small 
segment of our patient group. Other observers might suggest that com- 
bined therapy is not always necessary and that patients can be selec- 
ted in whom isoniazid alone is adequate therapy. The place of rest, 
adrenocortical steroids, triple drug therapy, and daily versus less fre- 
quently administered streptomycin could also be introduced. In con- 
sidering surgical therapy a vigorous debate could be organized as to 
what constitutes a dangerous or irreversible residue, which residual 
lesions should be resected, and the place of collapse therapy in a thera- 
peutic program. 

In spite of the healthy differences of opinion which this listing in- 
dicates, experience shows that the treatment of pulmonary tuberculosis 
is becoming increasingly standardized and effective. Successful therapy 
of advanced pulmonary tuberculosis is now so common and so con- 
sistently to be expected that it may be fruitful to examine the reasons 
for failure when this occurs. 

Death, continued chronically active disease, relapse, and respiratory 
insufficiency after the active disease has been controlled, are some of the 
categories into which therapeutic failures in tuberculosis can be divided. 

Death—V ital statistics indicate that the death rate from tuberculosis 
is declining in nearly all parts of the world where reliable data can be 
collected. In the last decade a fall in the case fatality rate, which is most 
often due to improvements in therapy, has also been widely observed. 
During this same period there has been a steady decrease in the number 
of patients admitted to tuberculosis hospitals, who died in the hospital. 
While such data indicate a steady decline in the number of deaths only 
a review of individual patients dying with tuberculosis can yield qualita- 
tive information about such cases. 

The case records of one hundred consecutive patients who died on 
the Chest Service of Bellevue Hospital after the diagnosis of active 
tuberculosis had been made, have been reviewed. This group includes all 
such deaths observed on this Service during part of 1954 and all of 1955. 
Some of the data from these cases are presented in Table I. It can be seen 
that nearly all of these patients were men, and that the majority were 
over 50, had not previously had tuberculosis diagnosed or treated 
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Taste I—OBSERVATIONS IN 100 PATIENTS DYING WITH ACTIVE 
PULMONARY TUBERCULOSIS 


Male 


Over 50 years of age 


Tuberculosis not previously diagnosed 51 
No previous chemotherapy for tuberculosis 57 


Died in 28 days or less after admission 


Principal causes of death: 


disease 


Non-tuberculous 
Tuberculosis and non-tuberculous disease 


Tuberculosis 


and died during the first four weeks after admission. 

In 29 of these patients, a review of the record clearly indicated that 
the principal cause of death was not the co-existing active pulmonary 
tuberculosis, Among this group were 17 patients with malignant tumors, 
three with severe vascular disease, four with advanced pulmonary em- 
physema, four who died of operative or postoperative complications, 
and one patient with a bleeding peptic ulcer. 

In 28 patients it was not possible to unequivocally assign the prin- 
cipal cause of death either to active pulmonary tuberculosis or to the 
other serious complicating disease which was present. In this group, 
cases of uncompensated cirrhosis, uncontrolled diabetes, as well as 
carcinoma, emphysema, surgical accidents and vascular disease were 
encountered. 

In 43 patients far advanced pulmonary tuberculosis clearly seemed 
to be the principal cause of death. While most patients in this group 
were debilitated, had evidence of malnutrition, and sometimes dehydra- 
tion, evidence of other significant organic disease was not detected. Data 
from this sub-group are presented in Table II, The same characteristics 
observed in the whole group dying with tuberculosis were observed in 
this sub-group. It is composed mainly of men over 50 years of age who 
had not been previously diagnosed or treated. Only seven patients in 
this group died after the first 28 days in the hospital (30, 31, 32, 66, 110, 
111 and 125 days), and three of these deviated from this period by only 
a few days. While treatment of this group was not standardized or 
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Taste II—OBSERVATIONS IN 43 PATIENTS DYING WITH ACTIVE 
PULMONARY TUBERCULOSIS AS THE ONLY MAJOR CAUSE OF DEATH 


Male 38 (880%) 
Over 50 years of age 28 (659%) 
Tuberculosis not previously diagnosed 31 (72%) 
Tuberculosis not previously treated 37 (86%) 
Died in 28 days or less after admission 36 (84%) 


uniform, all of the generally used supportive measures were available 
and were employed as indicated. Transfusion, fluid replacement, and 
support of the blood pressure with sympathomimetic drugs were all 
commonly employed. Adrenocortical steroids were also used in the 
treatment of some of these patients. The most frequently employed 
chemotherapeutic regimen was streptomycin and isoniazid. Some patients 
were treated with PAS as well. It seemed possible that the presence of 
drug resistant organisms might have contributed in part to the fatal out- 
come in five of these 43 patients. 

While certain local conditions that influence the selection of pa- 
tients admitted to and treated at Bellevue Hospital may have affected 
the character of these observations, it seems probable that our experi- 
ences with patients dying of pulmonary tuberculosis are similar to that 
of many others elsewhere in the United States at this time, Our experi- 
ences suggest that in our community death from tuberculosis, per se, is 
unusual. Such deaths occur mostly in older individuals who for some 
reason avoid medical diagnosis or treatment until they are nearly mori- 
bund. Even in this group a fatal outcome can usually be avoided if a 
supportive regimen can be organized which is adequate to keep the 
patient alive for the first few weeks. These observations also illustrate 
again that tuberculosis is coming to be more and more a disease of the 
older age groups in whom other complicating diseases are to be expec- 
ted. The very small number of patients in this series who died from 
tuberculosis after prolonged chemotherapy suggests that even when 
such therapy does not arrest the disease, it so alters its progressive char- 
acter that death is an infrequent consequence. This finding may be 
an important consideration when one must decide whether to use surgi- 
cal treatment in patients who are poor operative risks, because of ad- 
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Taste III—OBSERVATIONS IN 50 CASES RETREATED FOR TUBERCULOSIS 


Males 40 


Over 50 years of age - ll 


At time of 
retreatment 
23 


Moderately advanced 10 19 


Extent of Disease: Initially 


Far advanced 


Extrapulmonary tuberculosis only 3 2 


Unknown 
Reason for terminating initial treatment: 
Irregular medical discharge 


Discharged from treatment by physician 22 


Unknown 


vanced age, complicating non-tuberculous disease, or respiratory in- 
sufficiency. 

Continued chronically active disease and relapse. These manifesta- 
tions of incompletely effective initial treatment are frequently difficult 
to distinguish and will be considered together here. Patients admitted for 
the retreatment of pulmonary tuberculosis provide an opportunity to 
study retrospectively the factors which may contribute to these two 
categories of treatment failure. 

Dr. Julia M. Jones* has reviewed 50 randomly selected patients ad- 
mitted to the Chest Service, Bellevue Hospital, who required retreat- 
ment for tuberculosis. These patients were selected from the same 
1954-1955 period as the group of patients in the previous section that 
died, and no patient that died is included in this group, All had had 
treatment interrupted for at least one month at the time of admission 
and most for much longer periods, Because initial treatment had been 
carried out in many different places and included a variety of different 
chemotherapeutic regimens, this group is probably representative in 
many ways of the current problem among patients who require retreat- 
ment, 


* Jones, Julia M. Retreatment of tuberculosis. Presented at Eastern Section, American Trudeau 
Society meeting, October 19, 1957, Atlantic City, New Jersey. 
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Some of the data from this group are presented in Table III. These 
patients were also found to be predominantly male, but the average age 
was lower than in the previously considered groups. Far advanced 
disease predominated, both initially and at the time of retreatment. In 
the majority (26) of these patients initial treatment had been terminated 
without medical sanction. In the other 24 patients, it was possible from 
such information as could be obtained, to identify 11 patients in whom 
active disease was present when treatment was stopped. In the remain- 
ing 13 patients it was frequently difficult to judge whether readmission 
resulted from a true relapse or from chronically active disease which had 
never been arrested by initial treatment. Clearly, however, chronically 
active disease from incomplete initial treatment, rather than relapse, is 
the principal cause of retreatment in this series. In fact, cases demon- 
strating true relapse in whom initial treatment was prolonged and un- 
interrupted, and in whom cavitary residues could not be demonstrated 
at the conclusion of treatment are so infrequently encountered that it 
is difficult to define the characteristics of such a group. 

A review of patients in this group revealed many stigmata that sug- 
gested that severe emotional maladjustments had interfered with initial 
treatment. Fifteen of these patients were severe alcoholics, seven had 
histories of major emotional disorders, and 26 had a history of one or 
more irregular medical discharges. The difficulties attendant on treat- 
ing such patients are well known to most physicians who work with 
tuberculous patients. The problem of how to adapt our therapeutic 
program to meet the needs of this heterogeneous group of disturbed 
people is probably the most important problem remaining unsolved to- 
day in the treatment of tuberculosis in this country, Attempts to make 
these patients adapt to our presently available treatment regimens have 
certainly had very limited success. 

While it is not the purpose of this presentation to discuss the treat- 
ment of this difficult type of patient, in whom treatment has already 
failed one or more times, it can be said that in this series of patients, re- 
instituted therapy usually resulted in the disease again being brought 
under control. Chemotherapy, often with the less commonly used anti- 
biotics, and resectional pulmonary surgery, seemed to completely con- 
trol the pulmonary tuberculosis in many of these individuals, and in 
others to control it sufficiently for them to resume their program of 
irregular medical discharges. 
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Respiratory insufficiency after completed treatment, While this type 


of therapeutic failure has not been studied in a systematic fashion, scat- 
tered observations on individual cases indicate that while far advanced 
disease must have been present in all such cases, other factors may also 
be important in causing disabling respiratory insufficiency. Patients 
have been observed with very far advanced pulmonary tuberculosis 
who after the disease has been completely arrested have only minor 
changes in lung volumes and ventilatory function, At the same time 
other patients have been observed who are left with complete disability 
and all the clinical and physiologic findings of advanced pulmonary 
emphysema, In this latter group there is often either a history of multi- 
ple very fine, widespread bronchogenic disseminations of the type seen 
with tuberculous laryngitis or repeated untreated hemoptyses, or sug- 
gestive evidence that pulmonary emphysema unrelated to the tuberculo- 
sis has developed simultaneously. 

In conclusion, our experience indicates that most therapeutic failures 
in pulmonary tuberculosis can usually be attributed to one of the fol- 
lowing: far advanced disease at the time of initial discovery, inability of 
the patient for social or psychological reasons to accept a complete 
course of treatment; failure of the physician to administer adequate 
chemotherapy or to see the need for adjunctive surgery; and the 
presence of other complicating diseases, 
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RAPID DETECTION OF DRUG 
RESISTANT TUBERCLE BACILLI 
BY SLIDE CULTURES OF SPUTUM* 


Cyntuia Prerce 


Rockefeller Institute for Medical Research 


the widespread use of antimicrobial therapy in tuber- 


4) culosis, there is urgent need for early detection of the 
W emergence of drug resistant strains of tubercle bacilli. 
) The methods most generally employed for the deter- 
a mination of susceptibility of Mycobacteria to antimicro- 
bial agents require long periods of time—often as long as two months. 


For this reason in many instances, as Dr. Amberson has already stated, 
the physician finds it necessary to change drug therapy before labora- 
tory results are available. 

Slide culture techniques have shortened appreciably the time re- 
quired for the detection of growth of tubercle bacilli. A paper by Reed 
and Morgante' summarizes their own investigations and provides an 
extensive review of the literature dealing with such methods. These 
techniques are being used for drug susceptibility determinations in 
foreign countries, but have received relatively little attention in the 
United States. 

I should like to discuss some results obtained from slide cultures of 
tuberculous sputum and to emphasize in particular the advantage of this 
method for the early detection of drug resistant organisms. 

The procedure being used at present in our laboratory is a slight 
modification of that previously reported’. 

For the protection of personnel all manipulations with the exception 
of the homogenization of infectious material are carried out in a hood 
such as illustrated in Figure 1. This is kept under negative pressure and 
is equipped with ultraviolet light to provide sterilization of the interior 
chamber before and after slide cultures are made. 

Sputum specimens are collected over a 24 hour period. In patients 


* Presented at the Tenth Anniversary Meeting of the Section on Microbiology at The New York 
Academy of Medicine, January 15, 1958. 
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Fig. 1—Safety cabinet*. ** 


* Designed at the Rockefeller Institute for Medical Research. 
Shade pulled over glass surface when ultraviolet lights are on 


Slide cultures of tuberculous sputum 


Fig. 2—Steps in the preparation of slide cultures. 
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receiving drug therapy all antimicrobial agents are withheld for a period 
of 24 hours preceding the sputum collection as well as during the 24 
hour collection period, Homogenization of the specimen is accomplished 
by shaking the original container in a paint shaker for one to three 
minutes, The different steps involved in the preparation of the cultures 
are illustrated in Figure 2. Smears of the homogenate are made on a 
series of small glass slides—the number being determined by the different 
antimicrobial agents under test. These slides are merely the standard 
microscopic slides cut longitudinally into three strips.* The smears are 
left to dry in Petri dishes at room temperature after which they are 
placed in a teflon rack** which can hold a maximum of 16 slides. 
(Teflon has the advantage of being a plastic easily tooled, is inert in 
strong chemical solutions, and can withstand autoclaving.) The filled 
rack is then immersed in 6 per cent sulfuric acid and left for six minutes 
—a time adequate to destroy contaminating microorganisms other than 
tubercle bacilli in the sputum. The acid is removed by two separate 
rinses in sterile distilled water contained in crystallizing dishes. The 
slides are subsequently removed from the racks by means of forceps and 
deposited without drying into Wassermann tubes—one containing the 
control medium only (Dubos basal liquid medium plus oleic acid albu- 
min), the remainder of the series containing five-fold dilutions of the 
drugs to be tested. The tubes are incubated at 37° C. in an upright posi- 
tion for five or six days after which the slides are removed and allowed 
to dry at room temperature. After fixation with absolute methyl alcohol, 
they are stained by an acid-fast method using pararosanilin instead of 
basic fuchsin. The staining with carbol-pararosanilin is carried out for 
ten minutes on a metal staining rack to insure killing of the viable organ- 
isms. The slides are then ready for microscopic evaluation, 

Figure 3 presents the gross appearance of a set of slide cultures in 
which the tubercle bacilli are susceptible to isoniazid and streptomycin. 
It is obvious that marked multiplication of tubercle bacilli has taken 
place on the control slide C—i.e., the one grown in medium containing 
no drug. No multiplication has taken place on the slides grown in the 
presence of 1, 5, or 25 micrograms per milliliter of isoniazid or similar 
concentrations of streptomycin. Examination of these six slides under oil 
immersion reveals the presence of bacilli which were in the original 
* Obtained commercially from Scientific Glass Apparatus Co., Inc., 100 Lakewood Terrace, Bloom- 


field, New Jersey. 
**Designed by Mr. Nils A. Jernberg, Instrument Shop, Rockefeller Institute for Medical Research 
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Cc INH Strepto- 
mycin 


Fig. 3—Slide cultures of tubercle bacilli susceptible to isoniazid and 
streptomycin*. 


C—control medium without drug. 


1, 5, 25—final concentration (microgram per ml. of medium) of indicated 
drug. 


=Standard microscopic glass slides cut by hand before commercial 
product became available. 


smear occurring singly or in small groups of four to five organisms. In 
contrast, examination of the control slide shows extensive multiplication 
with the typical morphology characteristic of virulent tubercle bacilli. 
This can be seen in the photomicrographs, Figures 4a and 4b. Tubercle 
bacilli arranged in parallel and forming the typical long, winding, cord- 
like pattern are seen in the control slide culture (Figure 4a). No multi- 
plication of organisms is observed on slide cultures grown in the pres- 
ence of isoniazid or streptomycin which are represented in Figure 4b. 
Not all sputum specimens are as heavily positive for acid-fast bacilli 
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Fig. 4a—( Magnification 1315 X) 


Multiplication of tubercle bacilli in control medium without drug 


as the one shown in Figure 3. The range which may be expected is il- 
lustrated in the photomicrograph (Figure 5). These are typical areas at 
low power magnification (124x) of slide cultures from sputa of three 
patients. It can readily be seen, however, that even when relatively few 
organisms are present in the inoculum (Figure 5-c), multiplication can 
be detected within seven days. 


The slide culture technique for testing drug resistance is generally 


applicable only to specimens in which bacilli are demonstrable by di- 
rect smear, Tables I and II serve to demonstrate this point, 
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Fig. 4b--Appearance of tubercle bacilli present in original smear but non- 
multiplying in the presence of isoniazid or streptomycin. 


Table | presents results obtained from a series of sputum specimens 
which were positive for acid-fast bacilli by direct smear, Three speci- 
mens were obtained from each patient at intervals of two weeks. After 
the sputum was smeared for slide culture, it was then concentrated in 
a routine manner by NaOH digestion, centrifugation and neutralization 
with HCl. The sediment obtained was washed and recentrifuged be- 
fore inoculation onto egg slants (Léwenstein-Jensen medium). All slide 
cultures were examined after an incubation period of five days and all 
showed multiplication of acid-fast bacilli (microcolonies of tubercle 
bacilli could have been detected as early as three days). The figures in 
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Fig. 5*—( Magnification 124 X) 


Positive slide cultures of sputa from three different patients. 


the column on the right indicate the incubation time required for the 
appearance of visible colonies of tubercle bacilli on egg slants. Not only 
is a much longer period required—even up to 42 days in the case of L. S. 
—but there is great variability among sputum specimens from the same 
patient in all instances. This was not observed when slide cultures were 
used. 

Table II presents comparative results obtained by slide culture and 
egg slant inoculation when the sputum specimens were negative for 
acid-fast bacilli by direct smear. It can readily be seen that all the slide 
cultures were negative. One must bear in mind, however, that the in- 
oculum deposited on the egg slants was approximately 20 times that used 
for slide cultures—therefore, it is not surprising that the slide cultures 
are negative when only a very few colonies of tubercle bacilli (less than 
10) are recovered from sediments of sputum. (Sediment obtained after 
NaOH digestion of sputum does not adhere to slides during the process 
of slide culturing.) 


* Previously published in American Review of Tuberculosis and Pulmonary Diseases ref 
Reprinted by permission. 
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Taste I—GROWTH OF TUBERCLE BACILLI FROM SPUTA* 
(POSITIVE BY SMEAR) 


Time (in days) required for detection of growth 


Patient 


Slide culture 


slant** 


JM 19 


30 
40 


* Condensation of results previously published? 


** More than 100 colonies or confluent growth on all slants 


11—GROWTH OF TUBERCLE BACILLI FROM SPUTA* 
(NEGATIVE BY SMEAR) 


Eaa Slant 
Slide Culture (inoculated in triplicate) 
Patient 


Day of No. of 
detected colonies 


growth per slant 


Day of 
observation Growth 


Neg. 17 


33 


BB 


* Results previously published? 
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5 12 
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JMa 5 12 : 
5 18 fe 
5 18 
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Taste III—DRUG RESISTANCE OF TUBERCLE BACILLI FROM SPUTA* 


Time (in days) required to assess resistance 
Slide Culture Slant 


Patient Isoniazid Streptomycin 
ontrol Tsoniasid Streptomyci trol micr 
no drug micrograms/ml micrograms yrams al yrams/mil 


0 2! 2! 5 25 2: { 1 100 
5 


** 


JL 
MB 
BN 
MV 
CT 
CT 


Ls 


* Condensation of results previously published? 


—Negative (no multiplication). 


A comparison of the two methods for the determination of re- 
sistance of tubercle bacilli to isoniazid or streptomycin is illustrated in 
Table III. Four concentrations of isoniazid or streptomycin were used 
in the medium for slide cultures, and the two standard concentrations 
of isoniazid or streptomycin in the egg medium, This chart presents 
results of slide cultures stained at five, six or seven days of incubation. 
Later readings of duplicate sets stained after two weeks’ incubation gave 
identical results as far as resistance to the antimicrobial agents is con- 
cerned. It is immediately evident that earlier detection of growth of 
tubercle bacilli was obtained from all specimens by the slide culture 
technique as compared with egg slants. 

Sputum of the first patient, J. L., yielded acid-fast organisms which 
were sensitive to concentrations of isoniazid or streptomycin as low as 
1 microgram/ml. In contrast, the organisms from M. B. were resistant 
to 25 micrograms of isoniazid but sensitive to streptomycin. In the case 
of B. N., who also had organisms resistant to 25 micrograms of isoniazid, 
this fact was not obtained by the egg slant method until almost three 
weeks after the control culture had grown, 11 days vs. 30—whereas by 
slide culture the organisms grew in the presence of isoniazid at the same 
rate as the control. The organisms from M. V. were resistant to strepto- 
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mycin and again the lag in determination of resistance can be noted with 
the egg slants. The same holds true for the first specimen from C. T. 
With a specimen obtained from C. T. two weeks later, the develop- 
ment of resistance to isoniazid as well as to streptomycin is noted by 
slide cultures within five days but with egg slants resistance to isoniazid 
Was not apparent until 4o days of incubation, resistance to streptomycin 
not until 53 days. The last patient, L. S., had organisms highly resistant 
to both isoniazid and streptomycin—the endpoint of streptomycin re- 
sistance not being obtained, Moreover, a positive culture was not detec- 
ted on the control egg slant or drug tubes until 46 days. This is in 
striking contrast to the results obtained within seven days by slide 
cultures. 


Discussion AND SUMMARY 


The over-all results in terms of resistance or susceptibility of tubercle 
bacilli to various concentrations of isoniazid or streptomycin were es- 
sentially the same with either the slide culture method or the egg slant 
inoculation. However, the difference in time required for the determin- 
ation is quite striking—one week or less with slide cultures as contrasted 
with three to six weeks with egg slants, It should be re-emphasized also 
that with slide cultures resistant organisms were demonstrable as soon 
as growth was determined on the control slide, whereas in many in- 
stances there was a great delay in the appearance of resistant colonies 
on egg slants even after the control tube was positive. 

Slide cultures of tuberculous sputum have the following advantages 
over the routine method of solid media inoculation: 

1. Foremost, the resistance of tubercle bacilli to antimicrobial 
agents can be detected at an early date, 

2. The time-consuming procedure of digesting, centrifuging, neu- 
tralizing and washing of the specimen can be eliminated, and 

3. The actual degree of resistance is perhaps more accurate, since 
inspissation of medium and prolonged incubation are avoided, both of 
which may lead to destruction of antimicrobial agents. 

The fact that the method is applicable only to those sputum speci- 
mens containing tubercle bacilli demonstrable by direct smear is not so 
severe a limitation as it may seem upon first thought. It is precisely in 
those instances when patients are excreting large numbers of organisms 
that an early report of resistance is of most value, i.e., at the start of 
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therapy in a newly diagnosed case, or when the course is unfavorable. 
Rapid detection of resistance may become much more important in the 
future if primary infection with drug-resistant strains is more frequently 


encountered. 


All photographs, with the exception of Figure 1, were taken 
by Mr. Julian Carlile, Rockefeller Institute for Medical Research 
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TUBERCULOSIS PROPHYLAXIS* 


Mrs. Suiracey H. Feresee 


Tuberculosis Program, U. S. Public Health Service, Department of Health, 
Education, and Welfare, Washington, D. ¢ 


TROPHYLAXIS was evidently defined in the current dic- 
tionaries before its application to tuberculosis was con- 


used interchangeably, a practice which can make for 


P > sidered. At least “infection” and “disease” appear to be 
| 
J 


considerable confusion when applied to tuberculosis. 
This may account in part for some of the differences of opinion on the 
desirability of attempting prophylaxis in tuberculosis, Perhaps we are 
not always talking about the same thing. 

We in the Tuberculosis Program of the United States Public Health 
Service are carrying out a series of trials. Rather than say that they are 
prophylactic trials, it may be wiser to describe them as an attempt to 
find out, as accurately and precisely as possible, what happens when ap- 
parently healthy people without clinical or x-ray evidence of tuberculo- 
sis take isoniazid daily for a year; or, more exactly, are given the op- 
portunity of taking isoniazid for a year. | would like to describe a little 
of what we are doing, what we hope to learn, and why we think it is 
important, 

Our first step in the area of prophylaxis was a half-step between 
therapy and prevention. It was to give isoniazid to children with 
asymptomatic primary tuberculosis in the hope of preventing in these 
children the serious complications which might accompany the primary 
disease. We have under observation 2750 children in 33 pediatric clinics 
throughout this country, in Mexico City, San Juan, Puerto Rico, and 
Toronto, Ontario, Half of the children were given isoniazid and half 
an identical placebo. Each child was to take a daily dose of 4 to 6 mg. 
per kilo of body weight for a year. We have assembled some prelimi- 
nary data from at least three months of observation on all the children 
and of over a year for more than two-thirds of them. In brief, there have 


* Transcript of remarks presented at the Tenth Anniversary Meeting of the Section on Microbiology, 


on Recent Changes in the Management of Tuberculosis, at The New York Academy of Medicine, 
January 15, 1958. 
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been 26 serious extrapulmonary complications of tuberculosis in the 
half of the group receiving placebo and five in the half receiving 
isoniazid. Of these five, two are equivocal, one because the diagnosis 
of the complication itself could not be verified, and the other because 
the child took pills for only two weeks and developed miliary tubercu- 
losis seven weeks later. 

We have, as yet, no information on what the effects will be in 
the year after medication has been taken. It is possible that the year of 
isoniazid will have only delayed the complications which would have 
appeared during the first year after the diagnosis of primary infection. 
As yet we have no suggestion that this will be the case. Very few com- 
plications have appeared thus far during the second year in either the 
isoniazid or the placebo groups. 

Next, in cooperation with local health departments, we began a trial 
among household contacts of newly discovered cases of tuberculosis. 
We chose household contacts for three reasons. First was the ready ac- 
ceptance of the program by health departments and the contacts them- 
selves; health departments have acknowledged a responsibility for house- 


hold contacts of new cases and they nearly all have, in varying degrees, 


a program that involves the supervision and observation of contacts for 
a year after a case is discovered in the home. The second point was a 
matter of economy. If we could add prophylaxis to already established 
programs of supervision of household contacts, the cost would be less 
than for establishing a program where none existed, The third reason 
was that contacts traditionally have been thought to have a higher-than- 
average risk of developing tuberculosis. 

This program is now operating in 32 health departments throughout 
the country. Whenever a new case of tuberculosis is discovered, the 
members of the household are x-rayed and tuberculin tested. Any case 
of tuberculosis discovered at this time among members of the family 
does not come into the prophylactic program but is referred to the 
health department or a private physician for treatment. Both negative 
and positive tuberculin reactors are admitted to the prophylactic pro- 
gram. 

More recently we have moved to institutional groups. So far this 
program has been initiated in two state mental institutional systems, Here 
information én whether the pills are actually taken can be obtained from 
the attendants who are in charge of giving medication. 
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The populations in both the contact and the institutional study are 
divided by a randomization device into two matched groups, one to 
get isoniazid and the other to get placebo. The bottles of pills received 
by the health department and institutions are labelled only with code 
numbers, It is a double-blind study in that neither the participants nor 
the persons responsible for their supervision have any notion whether 
a person is taking isoniazid or placebo, Therefore, in watching for the 
development of tuberculosis in these populations, the physicians must 
view with equal suspicion illnesses with symptoms of tuberculosis which 
develop among persons receiving isoniazid as among those receiving 
placebo. 

All those who begin the trial will be tuberculin tested and x-rayed 
at the end of a year of medication. The twelve-month results plus the 
information on cases appearing during the year will give information on 
the immediate effect of isoniazid, but the more important results will 
come only with longer observation. Since this trial must include large 
numbers of people, we are not attempting to re-examine the participants 
after the first year. We are setting up a system whereby we shall re- 
ceive a report on each case of tuberculosis and each death from tubercu- 
losis that occurs during the ensuing years in the localities in which these 
persons were originally observed. We shall check that information 
against our roster of the participants in the trial. This alone would 
probably furnish inadequate information because of the great mobility 
of the population in this country today, In addition, therefore, we are 
trying to establish such rapport with persons coming into the trial that 
they will agree to let us know where they are every six months for the 
first two years and then once a year thereafter. Certain assumptions 
with respect to tuberculosis can be made if even limited information is 
obtained. If it is known that he is working, one knows that he is not 
in a sanitorium, that he is not dead from tuberculosis and that he is well 
enough to be employed. 

Many participants will not remember to let us know where they are 
year after year. We have made arrangements so that whenever we fail 
to hear from someone and the health department cannot find him, a 
commercial credit company will, for a small fee, give us his new home 
address and place of employment. This may give an idea of the book- 
keeping task which is involved in this attempt to find out what isoniazid 
accomplishes when given to healthy people. 
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From the uninfected, those who are tuberculin negative at the time 


they come into the program, we hope to learn at the end of 12 months 
whether the use of isoniazid has prevented new infections and new 


disease. This information would be obtained by comparing the fre- 
quency of tuberculin conversions in the isoniazid group with that in the 
placebo group and by determining the amount of clinical disease appear- 
ing in both groups. Even if at the end of 12 months there should be 
less disease and fewer positive tuberculin tests in the isoniazid group 
than in the placebo group, it would be possible that the disease was only 
being suppressed or postponed. This possibility has led us to schedule a 
tuberculin test and x-ray examination again at 18 months for all those 
who enter the trial with a negative tuberculin test. The six-month period 
directly after taking the drug would seem to be the most likely time 
for a suppressed infection to appear. 

Even if isoniazid should work almost miraculously in the unin- 
fected, it would still be a very limited tool for the control of tubercu- 
losis, largely because, in our view, the negative reactors today are not 
at great risk of being infected. The infection rate is falling rapidly. In 
1950, among 100,000 Naval recruits who were tested at the time that 
they were being inducted, we found 9 per cent were positive to five 
tuberculin units. We are beginning another large survey on Naval 
recruits and the 3000 recruits who have been tested in the last six weeks 
indicate that less than 6 per cent are tuberculin positive, a drop in the 
prevalence of infection to only about two-thirds of what it was in 1950. 
We estimate that the infection rate today must be somewhere between 
one-tenth and two-tenths of a per cent per year, With such a limited 
risk, prophylactic isoniazid even if extremely effective should not be 
considered for general use among tuberculin negatives. It could, how- 
ever, have uses in special situations in which exposure is great and 
unavoidable. 

Among those who are already infected, the tuberculin positives at 
the beginning of the trial, the situation seems very different. It is esti- 
mated that in this country there are about 50 million positive reactors. 
This group was once widely believed to be at a lower risk of develop- 
ing clinical disease than the rest of the population, but the evidence 
which is now accumulating indicates that positive reactors are actually 
at considerably higher risk. During the years since 1950, the risk of 
subsequently developing tuberculosis was five times as great among 
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the Naval recruits who came into the service already tuberculin positive 
as for those who came in tuberculin negative. Of the 85 thousand new 


cases of tuberculosis occurring in the United States each year, we esti- 
mate that about 70 per cent may come from the estimated one-third of 
the population which is tuberculin positive; and it seems likely that 
most of this disease is of endogenous origin. In Denmark, the Danish 
Tuberculosis Index finds very much the same picture; a high proportion 
of their tuberculosis also occurs in individuals who have been tuberculin 
positive. In the future, it would seem reasonable that an even larger 
share of the cases would come from the already infected, because so few 
of those who are tuberculin negative today will become infected. There- 
fore, it is of enormous interest to know what this attempt at prophy- 
laxis will accomplish in the group who are tuberculin positive. 
While pills are being taken, will we find less tuberculosis de- 
veloping among those who are on isoniazid as compared with those on 
the placebo? Although we think this is quite likely, it seems incon- 
ceivable to us that anyone would advocate that 50 million positive 
reactors should take isoniazid every day for the rest of their lives. There- 
fore, the really important question is whether, after the medication 
period, less tuberculosis will develop among those positive reactors who 
have had a year of isoniazid. If tuberculin positive persons should be 
at decreased risk of tuberculosis after taking isoniazid for a year, isoni- 
azid will be of enormous benefit to the 50 million now infected, and 


indirectly reduce the risk of infection among the uninfected. 

There are several by-products which we hope to obtain from this 
study: information on the penalties, such as toxicity, which may come 
with widespread use of the drug; more precise information concerning 
the risk of tuberculosis among household contacts of an active case; 
and the characteristics of those positive reactors who are at greatest 
risk of developing tuberculosis, 


A further point has to do with the problem of infection with drug- 
resistant strains, As Dr. Pierce mentioned, the time may come when 
initially drug-resistant infections become more of a problem. It is true 
that at present only a small percentage of new admissions to tuberculosis 
hospitals are found to have resistant organisms. Since perhaps two-thirds 
or more of the new cases may be of endogenous origin, many must have 
been infected before the days of chemotherapy and one would expect 
their organisms to be sensitive to the drugs. Among new cases that re- 
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sult from recent infections, resistant bacteria may be more common. 
Previously we have not had a record of the tuberclin status of new cases 
prior to their illness. But in the material from these studies, we shall be 
able to classify the cases appearing during the trial according to their 
tuberculin status at the beginning of the trial. We have arranged to 
send to the Trudeau Laboratory specimens for sensitivity tests on all 
cases. Then we can see whether there is any difference in the initial 
sensitivity of bacilli from persons infected before the trial and those 
from persons infected after the beginning of the trial. 

One of the most important results of these trials is what we should 
learn about methodology, that is, how to improve prophylactic trials. 
We are meeting many new problems in these studies, and with hindsight 
will see that some of the ways we met these problems were inadequate 
or ineffective. Trials of this kind are in their infancy and this one will, 
in spite of all our efforts, reflect how little we yet know about how to 
do them. But it is a beginning, and it seems likely that there will be an 
increasing need for such trials as medical advances create more prophy- 
lactic possibilities. 
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PREVENTION OF 
HABITUAL SPONTANEOUS ABORTION 
WITH EARLY PRENATAL CARE* 


Cart T. JAvert 


Director, Department of Obstetrics and Gynecology, Woman's 


Hospital, Division of St. Luke's Hospital 


SesesesesesePREVENTION Of habitual spontaneous abortion has inter- 

4] ested the author for more than two decades, Perhaps a 

e brief recital of the background of this experience will 

4] be of interest to this audience. It began in 1935, on be- 
Besesesesesesa coming a member of the resident staff at the New York 
Lying-In Hospital. At first my interest was clinical, later | became con- 
cerned with the pathological aspects and more recently I have veered 
back to the clinical. I learned as an intern about that great American 
contribution to modern obstetrics, “Prenatal Care”. Many textbooks of 
that period attributed most fetal wastage to syphilis. Stander said, 
“Syphilis is one of the frequent causes of fetal death in the latter months 
of pregnancy.” Patients with a history of many abortions and stillbirths 
were treated with antiluetic therapy whether their Wassermann tests 
were positive or not, According to Hooker, who published the famous 
report on maternal mortality in 1933, sponsored by this Academy of 
Medicine, about which more will be said later, this test had not yet be- 
come a routine part of prenatal care. Nevertheless, with such empirical 
treatment, the pregnancy often had a successful outcome. Cross, of Dub- 
lin, Ireland, still employs this treatment at the Rotunda Hospital. I often 
wondered how this empirical therapy worked when the patient did not 
have syphilis. Was it a form of Chinese acupuncture, as described by 
Wong and Lien-Teh? Or was it due to other adjuncts such as prenatal 


SeSeSeSeSeseU 


care consisting of dietary measures, iron for anemia, calcium, frequent 
office visits, urinalysis, etc.? It did not seem logical to give the entire 
credit to one facet of the program, i.e., antiluetic therapy, and to ignore 
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all the others. Perhaps all of the factors, taken together, produced the 
good results, 

The current literature on habitual abortion is concerned with hor- 
mones, vitamins, or antiluetic therapy. Each regimen produces a success 
rate of about 80 per cent. The end results are usually discussed in terms 
of one agent with success attributed to it. But the outcome of the 
pregnancy should be weighed in terms of the entire program and not 
one aspect of it. One cannot build a house only of stone, one also needs 
wood, nails, pipes, and many other materials. It is also true that many 
factors play a role in the successful outcome of a normal pregnancy. 

When discussing the merits of prenatal care, emphasis is usually 
placed on the reduction of maternal morbidity and mortality, This in 
turn has made conditions more favorable for the infant resulting in a 
lowered perinatal mortality, Seldom has the matter of prenatal care been 
projected into the early months of pregnancy, when spontaneous abor- 
tion, the commonest complication of pregnancy, exacts a fetal mortality 
rate of 100 per cent. Physicians have discouraged patients from coming 
to them before the fourth month because of a supposed difficulty in 
making the diagnosis of pregnancy. 

My postgraduate training began at a time when the profession was 
recovering from the effects of a report entitled “Maternal Mortality in 
New York City” prepared by the late Ransom S, Hooker and published 
in 1933 by the Commonwealth Fund for the Committee on Public 
Health Relations of The New York Academy of Medicine. This report 
concluded that the maternal mortality rate was unnecessarily high, and 
found “first of all . . . that prenatal care was inadequate and improper”. 
The maternal and infantile mortality rates were almost doubled when 
prenatal care was inadequate. The definition of prenatal care used by 
Hooker was that of the Childrens Bureau of the Department of Labor 
and it included: “First visit to the clinic or physician to be made at or 
before the fifth calendar month of gestation.” It is equally distressing to 


read another report sponsored by the same Committee and prepared by 
Dr. Schuyler Kohl entitled “Perinatal Mortality in New York City”. It 
stated “that information regarding | prenatal care| was not completely 


collected in the survey”. Consequently, the value of prenatal data could 

not be appraised in an otherwise reliable study published in 195: 
Obviously, if prenatal care was good for the mother and i eres 

infant in the last four calendar months of her pregnancy, and good care 
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was desirable during labor and delivery, it could be presumed to be de- 
sirable during the first half of gestation when the fetus was not viable, 
but was struggling for life in utero, Under the usual regimen of prenatal 
care the early growth and development of the ovo-fetus had been 
ignored, It seemed appropriate to me to employ early prenatal care in 
patients with a history of habitual abortion and to begin it on a pre- 
conceptional basis. The first opportunity to employ this concept oc- 
curred in 1936 when I hospitalized such a patient for study. She was 
41 years old and had experienced three spontaneous abortions at 5, 2 
and 3 months respectively. The workup consisted of a blood Wasser- 
mann which was negative; a blood count, urinalysis, basal metabolism 
and a pelvic examination by the chief of service. Today, in addition to 
this workup, she would probably have a hysterogram done, an en- 
dometrial biopsy, and evaluation of the cervix, a vitamin C determin- 
ation, and perhaps certain hormonal studies, This patient was told by the 
chief that all of the tests were negative, and that there was no physical 
cause for her miscarriages. She later conceived and was given routine 
prenatal care, including a diet of one banana and several oranges each 
day. She was delivered at term of an excessive sized infant weighing 
4300 grams, 

Habitual abortion patients were few and far between in those days 
and I finished my residency without seeing another one. At this time, 
Dr. John Pastore became interested in the prevention of blood loss in 
the third stage of labor. He believed that the more blood the patient 
had, the more she could afford to lose. Therefore, he had been con- 
ducting a Hematology Clinic to which all patients with a hemoglobin 
of 7o per cent or less, were sent. All patients attending the Hematology 
Clinic were placed on a high iron and high vitamin diet with mineral 
and vitamin supplements. If the hemoglobin did not respond, they were 
admitted to the hospital for antepartum transfusions, Gradually, patients 
with various blood dyscrasias, liver disease, history of postpartum hem- 
orrhage, bleeding tendencies, bruising and bleeding gums, multiple still- 
births and erythroblastosis were also sent there. When Dr. Pastore re- 
signed in 1940 to become an administrator, I inherited his Hematology 
Clinic. I persuaded the chief of service to establish, in conjunction with 
it, a special clinic for the study of habitual abortion patients, It became 
known as the Abortion Clinic and many patients actually came to this 
clinic in the hope of having one performed on them! 
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My second habitual abortion patient was seen in 1940. She had a 
history of five spontaneous abortions, at 2, 2, 2, 2, and 5 months’ gesta- 
tion, all within a relatively short period of time. She had a low blood 
plasma vitamin C concentration, and a low prothrombin determination 
in addition to being anemic from the blood loss accompanying her pre- 
vious miscarriages. She was placed on a regimen of vitamins C and Kk, 
with an iron and mineral supplement. She had an uneventful pregnancy 
and was delivered at term. During this pregnancy she washed glassware 
in the laboratory in order to show her appreciation. I have since learned 
to recognize activity of this sort as a form of psychotherapy. Altogether, 
this patient has had eight treated pregnancies, six of which went to 
term, and two resulted in miscarriage when she wilfully omitted our pro- 
gram of therapy. 

Incidentally, the mineral supplement proved to be very effective in 
preventing the expected drop in hemoglobin and cell volume values 
during pregnancy. This drop was attributed by Pastore and others to 
the physiologic hydremia of pregnancy. He believed that it could not 
be prevented by increasing the intake of iron, a view I was one of the 
first to disprove. 

At this time the use of vitamin K in preventing hemorrhagic disease 
of the newborn, became common and I was one of the first to give it 
to the infant after delivery. Others preferred to give vitamin K to the 
mother. This did not seem logical to me, since at the same time, mineral 
oil was being prescribed for constipation, When we stopped prescrib- 
ing mineral oil there was a marked increase of constipation among the 
patients. The medical clinic of the hospital was using a high citrus diet 
for constipation and we adopted it for our patients. Later on, it was 
used for the high vitamin C and mineral content. 

These clinical experiences and many others gradually evolved into 
what has become a systematic program of therapy with many facets 
which will be outlined below. Our end results should be evaluated in 
terms of the entire program and not only in terms of vitamins C and K. 
Most of the measures have fairly sound reasoning behind them. Their 
value in preventing spontaneous abortion has been tested over many 
years. The vitamins C and K are used because of their antihemorrhagic 
properties, since 80 per cent of all miscarriages are complicated by 
bleeding. 

The onset of World War II ended my activities in this Special Abor- 
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tion Clinic and it was ultimately closed. Following the war I returned to 
the Lying-In Hospital and to a new position as obstetrical and gynecolo- 
gical pathologist. | welcomed this opportunity to study all of the patho- 
logic causes of abortion. I had been brought up to believe in the in- 
fallibility of the pathologist, to believe that he knew all the answers. 
Gradually, 2000 consecutive abortion specimens were collected and 
studied grossly and microscopically. Decidual hemorrhage, cord com- 
plications, the pathologic ovo-fetus, and diseases of the placenta seemed 
to account for most of the abortions, at least in the laboratory. Photo- 
graphs and microphotographs were made while an artist worked on il- 
lustrations for a monograph. After eight years, there was enough ma- 
terial for the book recently published. 

However, no specific pathology was found in 20 per cent of the 
2000 specimens, and of these there were 18 completely normal con- 
ceptuses that were aborted by physically normal women. Why had 
they aborted? Conjectures on this matter led to many ramifications in- 
cluding a jaunt into the field of psychosomatic medicine with Dr. Bea- 
trice Berle and Dr. Molly Harrower. We learned that many of the 
habitual abortion patients had psychologic conflicts about their marriage 
or about their husbands. Some had a domineering mother. Frequently, 
fear or stress preceded the miscarriage. Fear of the pregnancy, fear of 
another miscarriage made each pregnancy an Achilles heel. It was only 
natural to wonder about the vitamin therapy, was it a placebo, just as 
antiluetic therapy had seemed to be in the early years of my training? 
Were we getting results because of the “tender loving care” kind of 
psychotherapy in the prenatal care program, described by Myers? Berle 
found that confidence in the doctor played an important role, while 
Mann has made him a “father figure”, These questions are difficult to 
answer, yet when one reviews the literature on habitual abortion, one 
is impressed by the at least 80 per cent successful outcome of the preg- 
nancies, irrespective of the method of therapy. Perhaps the entire 
method is important, the tests, the teamwork, the special attention 
which these women seem to crave. I was reminded of the very first 
patient whose clinical history was related above. After an inadequate 
study, by today’s standards, she had been assured by the chief of service 
that there was nothing wrong and she proved him right by having a 
child. The role of stress in habitual abortion is illustrated by the fol- 
lowing case. 
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The patient was white, age 32, para 1, gravida 5, who had four consecu- 
tive abortions after a full term delivery. The patient had two older 
brothers, each of whom was born with a cleft palate. One of them died 
at 18 months of age following a plastic operation. The other survived a 
series of operations. He subsequently married and had a child with a 
cleft palate. This occurred after the patient's full term delivery and so 
unnerved her that she lost the next four pregnancies. 

The sixth pregnancy was uneventful except for a new worry, the patient 
learned for the first time that she was Rh negative, and the husband was 
positive, homozygous. Large doses of vitamins A, C, and K were pre- 
scribed. The patient was seen at frequent intervals and was given positive 
assurances that the baby was normal. A normal female infant was deliv- 
ered at term. The mother’s first question was, “Is my baby normal?” For 
some days thereafter she shed tears of joy. 


Through the years the writer has endured a lot of good natured 
“kidding” about the value of orange juice and vitamin C, About 1950, 
Dr. R. Gordon Douglas, the present Obstetrician and Gynecologist- 
in-Chief at the Lying-In Hospital, asked me to adopt more modern 
methods such as the diethylstilbestrol treatment of Smith and Smith, 
which was regarded as the last word on the subject. After our prelim- 
inary studies into the psychologic and psychosomatic aspects of habitual 
abortion had been completed, he was impressed. He revived the Special 
Clinic at the New York Lying-In Hospital and placed Dr. Edward Mann, 
a Board-qualified psy chiatrist, in charge. In 1956 Mann presented a 
preliminary report indicating 80 per cent success with psychotherapy 
alone. He actually gave placebos to some patients. However, as has been 
the case with so many other workers in the field, he gave little credit to 
the prenatal, preconceptional care that all of his patients received in 
addition to the psychotherapy. 

After 1o years as a pathologist | have become a clinician again, I 
have learned that many of our problems cannot be solved in the labora- 
tory. Laboratory determinations are not dependable unless they con- 
firm the clinical impression, We need closer observation at the bedside 
if we are to learn how to prevent spontaneous abortions. 


MATERIALS 


The program of therapy has been tested, with minor variations, on 
several different groups of selected patients over a period of two decades. 
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There were 213 pregnancies treated in 147 habitual abortion patients, an- 
other 55 pregnancies were treated in women having a history of two spon- 
taneous abortions; about 55 pregnancies were treated in sterility patients 
who have been found to have a higher than usual abortion rate. Over 
100 Rh negative patients were treated in one or more pregnancies; and 
the series included more than 100 normal primigravidas. The program 
has not been employed on a large unselected patient basis, as in the 
out-patient department of the hospital. This would be desirable and 
should be done. It has not been recommended by the writer for patients 
with “threatened abortion” although many doctors have used it under 
such circumstances. 

A group of 2000 abortion specimens were analyzed from the stand- 
point of salvage. It was my considered opinion that pathologically, 80 
per cent of the specimens had been dead for some time prior to the 
abortion. Nevertheless, only 8 per cent of these had been regarded 
clinically as “missed” abortions. However, there is a salvage potential 
of 1 to 5 cases of abortion and perhaps in these, preconceptional, 
prenatal care would be effective. It might have been of value in some 
of the 80 per cent that died in utero. 


PREVENTIVE PRoGRAM 


This program has been described in detail elsewhere* and will be 
summarized at this time: 

Part |—Preconceptional Interview includes a letter from a patient 
describing previous pregnancies; consultation (including husband). 
Questionnaire, Abstracts of previous pregnancies; physical examina- 
tion for detection of medical, dental, gynecologic, psychologic 
defects; correction, insofar as possible, of all known adverse factors, 
defects, deficiencies and conflicts before conception; proper spac- 
ing of pregnancies. 

Part 1l—Dietary Measures consisting of: adequate diet, high in 
citrus fruits, providing 350 mg. of vitamin C daily; high calcium, 
iron and low salt intake, Calcium lactate and iron supplements; vita- 
mins C, P and K supplements: ascorbic acid, 50 mg. t.i.d. or Hesper 
C (National Drug Company), 1 tablet containing 50 mg. of hesperi- 
din (vitamin P) and 50 mg. of vitamin C t.i.d.; vitamin K (Synkay- 


Javert, C. T. Repeated abortions, Obstet. Gynec. 3:420-34, 1954. 


. Javert, C. T. Spontaneous and habitual abortion. New York, Blakiston Div., McGraw-Hill & Co., 
1957. 
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vite, Hoffmann-LaRoche, Inc.) 5 mg. daily. Thyroid extract only 
when indicated by a minus B.M.R. Concern for weight loss, rather 
than for excessive gain. 

Ill—Psychosomatic Therapy; p.r.n. as follows: Early pre- 
natal care; psychosomatic therapy: frequent office visits; palpation 
of breasts, abdominal palpation, vaginal speculum examination p.r.n. 
Auscultation of fetal heart (also by patient). “Tender loving care” 
(t.l.c.); unlimited phone calls, group therapy, scrapbook of cases, 
constant encouragement, mutual faith and confidence; relaxation 
of the patient and her uterus, Peace, tranquility; meprobamate, 400 
mg. b.i.d. Sedation: wine, beer, alcohol, phenobarbital, p.r.n. Smith- 
Hodge pessary for retroversion; hospitalization, p-r.n. 


Part 1V—Some Don'ts, including no hot tub baths, heating pads, 
hot water bottles or ice caps; no complete bedrest (except for threat- 
ened abortion); no sex hormones (diethylstilbestrol or proges- 
terone); no vitamin E; no mineral oil; no abdominal girdles; no 
empirical antiluetic therapy; no coitus during entire pregnancy; 
no smoking. 

Part V—Surgical Therapy 


SURGICAL THERAPY EMPLOYED IN IST HABITUAL ABORTION PATIENTS 


Abdominal No. of Cases 
Uterine Suspension 
Myomectomy 
Unification Operation 
Presacral Neurectomy 
Vaginal 
Incompetent Cervix 
Emmet Repair of Laceration 
Schirodkar Operation 


Total 19 or 10 per cent 


* Pessary was used in 30 other patients 


ReEsULTs 
The first results obtained with this prenatal program of preventive 


therapy were published in 1949 by Javert, Finn and Stander on 48 
habitual abortion cases with 87 per cent success. Further experience 


was reported by the author in 1954 when a gs per cent salvage was 
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Taste L—HABITUAL ABORTION RESULTS BEFORE AND AFTER THERAPY 


Type of Delivery 


Before 
After 


187 


147 


* Induced or Therapeutic 


obtained in 43 additional cases, The series has now been extended to 
a total of 187 cases of habitual abortion. These have been interviewed 
(usually with their husbands), 147 of them have completed 213 preg- 
nancies, and ten additional cases are undelivered. They had 170 viable 
infants, a success rate of 80 per cent, while 19 per cent have continued 
to miscarry, about double the usual incidence. Previously, this group 
had experienced 712 pregnancies of which 92 per cent had ended in 
spontaneous abortion. These data are shown in Table I. 


The gradual decrease in the percentage of success in the author’s 
habitual abortion series, from 87 in 1949, 95 in 1954, to 80.0 per cent 
in 1957 can be attributed, in part, to the fact that the earlier reports 
included too small a number of patients. However, six of these patients 
are “perpetual aborters” who had 27 abortions before the author's 
therapy and 12 thereafter. These patients account for nearly a third of 
the 41 failures shown in Table I. One of these has been referred to 
Dr. John Rock in Boston, Another has had the Lash procedure. It should 
be mentioned that 40 women, or 20 per cent of the total number, have 
either refused to attempt more pregnancies, or they have developed a 
secondary infertility, Some were at or near the menopause. Several have 
been aided in adopting children. For some, habitual abortion has become 
an Achilles heel. On the other hand, 37 other cases have been delivered 
two or more times. Two others have had induced abortions! 

The group of 55; women with a history of two consecutive abor- 
tions have also had a success rate in the neighborhood of 80 per cent. 

The total abortion rate in more than s00 treated patients was not 
established since this group was selected and heavily weighted with 
habitual abortion, sterility and Rh negative patients. Sterility patients 
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have a miscarriage rate of 25 per cent, according to MacLeod, while 
the habitual aborters in this study had lost 92 per cent of their previous 
pregnancies. 


CONCLUSIONS 


A system of preconceptional prenatal care, including vitamin and 


mineral supplements, psychotherapy and a good doctor-patient relation- 
ship has produced successful outcome in 80 per cent of 213 pregnan- 
cies in 147 cases of habitual abortion. 


Preconceptional care is an important adjunct to prenatal care in the 
prevention of fetal mortality in non-viable infants of habitual abortion 


patients. 
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JOHN WAKEFIELD FRANCIS, 1789-1861 
THE ACADEMY’S SECOND PRESIDENT 


esesesesesesa] quarians, the printers, the politicians, the literati, the 


“HO does not know the venerable Doctor?, the Mentor of 

) the profession, the kindly assistant of the young aspirant. 
> ... The Doctor is the centre of New York, and his 
presence is necessary to every public meeting. The anti- 


artists, the ‘Knickerbocker’, gentlewomen, the men in rule, his own 


profession, all look to him as an essential to their counsels, their circles, 
their well-being.” These seemingly over-enthusiastic, but really little 
exaggerated sentiments were written in 1850 by the New York cor- 
respondent of a New Orleans journal. The venerable doctor was John 
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Wakefield Francis, genial, witty, compassionate, whose high place in 
the medical profession did not deter his ready participation in other 
activities and friendly fellowship with leading figures of his day. 

In 1789 he was born in New York, the city he came to love so 
well. The death of his father, a German immigrant, forced him to be- 
come briefly a printer’s apprentice to help in the support of his family. 
He was fortunately able to return to his studies, receiving his A.B. de- 
gree from Columbia in 1809 and his M.D. in 1811. A student of David 
Hosack, he soon became his partner. He served as professor of medicine 
and materia medica when the College of Physicians and Surgeons 
merged with the Medical Department of Columbia in 1814, but inter- 
rupted his career for a prolonged visit to Europe in 1816-17. Here he 
studied under or met such distinguished physicians as Sir Astley Cooper, 
Abernethy, Cuvier, Gall, and Bell. Again in New York, he resumed 
his teaching, now adding the subject of forensic medicine and obstetrics. 
In 1826 he shared the difficulties of the ill-fated Rutgers Medical Col- 
lege, and by 1830 had retired from teaching to devote himself to the 
extensive practice and busy professional life which led Marshall Hall 
to call him the “most representative physician of his generation.” 

On November 10, 1847, at the Broadway Tabernacle, Dr. Francis 
delivered the Academy’s first Anniversary Discourse. The oration fills 
112 printed pages and gives an interesting picture of the history of 
medicine in New York. It lasted two hours, but was enlivened by ap- 
propriate selections performed by Dodsworth’s cornet band. In his 
recapitulation Dr. Francis remarked that in 1691 the population of the 
city “was 4202, (a little over the number of this audience).” Four 
thousand is a large figure for an Academy audience, but even so, ac- 
cording to an account of the meeting, “hundreds must have gone 
away disappointed, being unable to obtain places.” A few months later, 
Dr. Francis spoke again, when on February 2, 1848, he gave his in- 
augural address as second president of the Academy. This briefer 
message reminds his listeners that the “Academy seems to be already 
extensively known: its brief history is widely circulated in many pe- 
riodicals; favorable views of its objects have been promulgated; the 
people awaked to its action; our City Council have, on several occasions, 
appealed to its decisions.” These sentiments did not deter his refusal 
in 1855 when for a second time he was elected president. He declined 
because of the recent death of his son, but was prevailed upon to accept, 
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and he did preside at several meetings. In 1857 he took part in the 
puerperal fever controversy which was heatedly carried on at more 

than one meeting. He believed that the disease was contagious, citing 
, cases where it was apparently transmitted by the hands and clothing of 
physicians. This must have been of particular interest to him, as he had 
a large obstetric practice. 

Dr. Francis died on February 8, 1861. At a special meeting held on 
the following day it was resolved that the Fellows of the Academy 
should “attend his remains to their last resting-place, wearing the usual 
badge of mourning.” His career had been long and successful, but his- 
tories of medicine will not record his achievements. He is remembered 
today for his excellent history of New York, Old New York, 1858. He 
served as one of the editors of the American Medical and Philosophical 
Register, 1810-1814, and as editor of Thomas Denman, An Introduction 
to the Practice of Midwifery, New York, 1821. He wrote a few papers 
and addresses. Garrison mentions him only briefly in his history; 
Castiglioni, Major, Mettler, not at all. But in the first volume of the new 
series of the Academy Bulletin, 1925, pp. 35-40, Garrison, at the sug- 
gestion of Osler, wrote a sketch of this man whose “position in the more 
general history of medicine could be stated in three lines.” As a person- 
ality, however, he “was very remarkable, and filled the public eye for 
half a century.” His familiar figure was known well to the literary and 
artistic luminaries of the city. Equally well known was he to the poor in 
the slums. In looks he bore a marked resemblance to Benjamin Franklin. 
In the Malloch Rare Book Room of the Academy Library stands a small 
figure of a pleasant looking man with hat in hand. The casual observer 
would surely identify it as Franklin, but it is James Trudeau’s statuette 
of Francis, the leading physician of New York in his day whose funeral 
was attended by “rich and poor, savant and mechanic, physician and 
author, merchant and printer, the actor and the preacher, the statesman 
and the apprentice.” 

Gerrrupe L. ANNAN 
Librarian 
The New York Academy of Medicine 
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Presented at the Scientific Session held at The New York Academy of Medicine, April 22, 1958 


Plasmin Lysis of Experimental Coronary Thrombi 


Paut Ruecseccer, IRwin Nypick, ALvin Fremman, Banc, 
Steven Kanor, EvuGene E. Ciirrron anp Joun 


The Sloan-Kettering Division of the Cornell University Medical College, New York, N. Y 


The effects of the 
plasmin upon experimental coronary throm- 


fibrinolytic enzyme 
bi and the myocardium were studied in open 
chest dogs by direct coronary arteriography 
and histologic examination, 

The 


vessels 


minute anatomy of the coronary 


was delineated by means of serial 


arteriograms by the injection of Hypaque 
through a #190 polyethylene catheter in- 
serted into a small proximal side branch of 
the major vessel under study during con- 
trol periods and after coronary blockade. 
This 
demonstration of the coronary tree with its 


permitted repeated roentgenographic 


occluded segment throughout the experi- 
ment, 
The coronary thrombi were produced by 


“hypercoagulable 


inducing a state” in a 
distal isolated segment of a major artery by 
modification of the method previously de- 
scribed by Sanford Wessler. Intracoronary 
clotting occurred within two minutes follow- 
ing the injection of a mixture of blood and 
serum from the operated animals. In con- 
trol experiments, the clots were relatively 
Clot re- 


unchanged for 10 to 12 hours. 


traction of approximately 30 per cent was 
animal, 
partial 


noted in one 


Complete or lysis of coronary 


thrombi resulting in restoration of blood 


supply to the ischemic myocardium was 


achieved in one to six hours in 100 per cent 
of plasmin treated animals. These animals 


received 4,000 plasmin units/kg/hour by 


systemic administration. The blood of all 


plasmin treated animals showed strong 


fibrinolytic activity. 
Gross and microscopic examination of 
after 


revealed striking differences be- 


animals autopsied within 12 hours 
occlusion 
tween the two groups. The untreated hearts 
in addition to the primary thrombus showed 
marked capillary engorgement with fre- 
quent thrombi and interstitial edema of the 
infarcted and marginal ischemic zones, 
whereas the plasmin treated hearts showed 
edema only. The late effects of these ob- 
served changes upon muscle cell damage are 
under study. There was no pathological 
that 


or any other injury to the heart structures. 


evidence plasmin caused hemorrhage 
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Department of Medicine, 


Hypertrophy and failure of the right 
heart frequently evolves in patients with 
kyphoscoliosis. The relationship between the 
chest deformity and cardio-respiratory per- 
formance was investigated in 27 patients 
by the following methods: 1) cardiac cathe- 
terization for measurement of pulmonary 
blood flow and vascular pressures, 2) spiro- 
metry for the measurement of lung volumes, 
3) analysis of expired gas and arterial 
blood in gas exchange and 4) passive, arti- 
ficial ventilation in a tank respirator for 
the determination of the mechanical work 
of moving the thorax. 

The results of such studies indicate that 
pulmonary blood flow is being funnelled into 
a diminutive vascular bed. The volume of 
the vascular bed is apparently reduced in 
proportion to the small size of the lung. 
On this background, other mechanisms which 
increase cardiac output or elicit pulmonary 
hypertension, such as the hypoxemia, poly- 
eythemia and hypervolemia of ventilatory 
insufficiency, may contribute to the evolu- 
tion of cor pulmonale. Back pressure from 
the left heart, as measured by the “wedge” 


The Pathogenesis of Cor Pulmonale in Ky phoscoliosis 
(Abstract) 


Epwarp H. Bercorsky, Gerarp M. Turtino ALFrep P. FisHMAN 


Presbyterian 


Hospital, New York, N. Y 


pressure, does not contribute to the pulmon- 
ary hypertension. 

The deformed chest wall results in severe 
ventilatory insufficiency, which is manifested 
by alveolar hypoventilation. This abnormality 
stems from a compensatory breathing pat- 
tern employing high frequencies and low 
tidal volumes rather than from intrinsic lung 
disease. Although such a pattern reduces 
the excessive work and energy cost of 
breathing, it is detrimental in terms of the 
hypoxemia and hypercapnia which it in- 
duces. Hypoxemia and its sequelae strain 
the right heart, while chronic hypercapnia 
diminishes the sensitivity of the respiratory 
center to the carbon dioxide stimulus, 

The therapeutic implications are: 1) seda- 
tives, which depress the respiratory center, 
or pure oxygen which decreases the ventila- 
tory stimuli, may induce carbon dioxide 
narcosis and death, 2) alveolar hypoventila- 
tion may be relieved by mechanical respi- 
rators despite the skeletal deformity and 3) 
pulmonary hypertension and heart failure 
may be minimized by relieving hypoxemia 
and polyeythemia. 


St. Luke’s Hospital, 


A new method of detection of left to 
right circulatory shunts by the use of a 
radioactive gas is described which appears to 
obviate the known inaccuracies of the 
oxygen “step-up” method, Using the gas 
ethyl iodide containing radioactive I-131 a 
total of 14 studies were made on dogs with 
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Detection of Circulatory Shunts by Use of a Radioactive Gas 
(Abstract) 


Paut Keatine, Ropert Case, H. L. Sacus 


New York, N. Y 


acute or chronically prepared atrial defects 
and normals. Catheters were placed in the 
pulmonary artery, femoral artery and vena 
cava. Simultaneous blood samples were taken 
every five seconds during inhalation of the 
radioactive gas in a closed system. Exhaust 
was collected in polyvinyl bags or a series 
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of bottles containing ethyl alcohol in which 
the gas is absorbed. One cc. samples were 
measured for radioactive content with a 
scintillation detector. Results in normal dogs 
show the expected initial high arterial values 
and low pulmonary artery and vena cava 
values. Later values from three sampling 
sites tended to approach one another as re- 
circulation occurred. Results in shunt dogs 
indicated initially high pulmonary arterial 
levels which excess of 


were sometimes in 


femoral arterial values. Femoral artery 


values were compared at an optimal time 
factor. In 
normals pulmonary artery values averaged 


before recirculation became a 


1.6 per cent of femoral artery values with 


a range of 0-4.9 per whereas shunt 


dogs averaged 43.9 per cent with a range 


cent, 


of 20-60.6 per cent. These values gave a 


clear indication of the presence or absence 
atrial defect 
method would apply to other types of left 


of an and presumably the 


to right shunts. We are now using radio- 
active ethyl iodide for the detection of left 
to right lack of 
toxicity and the rapidity and accuracy of 


shunts in humans. Its 


analysis are additional desirable factors. 


The size of the shunt may be calculated by 
a simple formula using only pulmonary 
artery and femoral artery concentrations of 


radioactivity. 


The Effects of Safflower Oil Emulsion on the Serum Cholesterol Levels in 
Young Adult Males When Administered as a Supplement to a Normal Diet 
( Abstract )* 


RicHarp Perkins, Irvinc S. Wricut Barsara Garye, B.S. 


Vascular Section of the 


Large numbers of patients are now tak- 
ing various unsaturated vegetable oil emul- 
sions as supplements to their regular diets, 
in hopes of reducing their serum cholesterols. 
Although the 
saturated fat for 


careful substitution of un- 


saturated animal] fat, in 
experimental diets, has proven to be ef- 
fective, little experimental evidence is avail- 
able that dietary supplements of unsaturated 
vegetable oils will work in the same way. 

Safflower oil, with an iodine number of 
143, is the most unsaturated vegetable oil 
available, and it was chosen by us to be 
used, in a 65 per cent emulsion, as a sup- 
diet of 24 


A sucrose placebo was 


plement to the usual normal 
adult 


also prepared, and was incorporated into 


young males. 


the experiment. 
The regular diets of the subjects were 


determined before the experiment began. 
Abstract of an 
166:2132, 1958, 
permission. 


article published in 
printed in abstract 


J.A.M.A 
form by 


Department of Medicine, New York 


Hospital-Cornell Medical Center 


Serum cholesterols were determined weekly. 
After a preliminary control period of 5 
weeks, the subjects were divided into two 
took 
emulsion daily (about 48 grams of oil, the 


groups. Twelve T5ce. of safflower oil 
usually prescribed dose); twelve took the 
same amount of placebo. After seven weeks 
of therapy, the two groups were reversed, 
The total length of the experiment was 18 
weeks. 

The 
bility in individuals’ total serum cholesterol 
from week to week, 


results showed a considerable varia- 


indicating the im- 
portance of a fairly long control period, 
with several cholesterol determinations, in 
such studies. During the administration of 
both safflower oil and placebo, the average 
cholesterol of the group slowly increased 
from week to week. The safflower oil emul- 
sion as a supplement to the usual diet had 
no demonstrable depressant effect upon the 
total of these 24 


young adult males. 


serum cholesterol levels 
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The present study was done to learn which 


clinical features are most significant in pre- 
dicting the outcome of an attack of rheu- 
matic carditis. The patients were 315 chil- 
dren and adolescents observed at monthly 
intervals at the Irvington House Prophy- 
laxis Study Clinic following an initial attack 
of unequivocal rheumatic fever, without a 
recurrence. The follow-up period has aver- 
and 78 
per cent of the patients have been followed 
for 4 vears or more. 

The of the acute attack were 
carefully analyzed for evidence of “carditis”, 


aged 4.8 years (range 2-9 years) 


features 


and the patients were classified according to 
the murmurs present during the attack. The 
designation “valvulitis” was given to 96 pa- 
tients, without previous heart disease, in 
whom a definite diastolic murmur appeared 
acute attack. 
Of these, 63 (66 per cent) now have rheu- 


or disappeared during the 


matic heart disease. The designation “prob- 
able valvulitis” was given to 52 patients who 
developed: 1) a new loud apical systolic mur- 


mur radiating to the axilla but no diastolic 


The Prognosis of Rheumatic Carditis ( Abstract) 


R. Fernstern AND Ropotro Di Massa 


New York University College of Medicine, Irvington House, Irvington-on-Hudson, N 


Y 


murmur or, 2) a questionable diastolic 
murmur, Of 52 patients in this group, 15 
(29 per cent) now have heart disease. 

The designation “no valvulitis” was given 
to 167 patients who did not meet the above 
criteria for valvular involvement, although 
most of these patients had other systolic 
murmurs and many had prolonged P-R in- 
tervals, gallop rhythm, “changes” in cardiac 
size and other features of rheumatic “car- 
ditis”. 


matic 


Of these patients, none has rheu- 
heart disease today. 

Many more years of further observation 
will be needed to confirm these results. How- 
ever, the existing data strongly indicate that 
the auscultatory phenomena present during 
the acute attack of rheumatic fever are of 
primary importance in predicting the car- 
diac prognosis. Patients without “valvu- 
litis” or “probable valvulitis” may be reason- 
ably assured subsequent heart disease will 
not develop in the absence of rheumatic re- 
currences. The results also indicate renewed 
importance for the stethoscope as a diag- 


nostic tool. 


Cardiopulmonary Labortory, St 


A clinical method for visualizing radio- 
graphically the smaller pulmonary arteries 
and arterioles has been devised. At right 
heart catheterization, the cardiac catheter 
is wedged into a pulmonary artery and an 
X-ray exposure made after injection of 3 
ce. of 70 per cent Urokon, using non-screen 
film at 90-110 kv, 300mA, and 1/30 sec- 
ond exposure, 


* Aided by a 


Association 


grant from the New York Heart 
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Wedge Pulmonary Arteriography: Application in Congenital 
and Acquired Heart Disease* ( Abstract) 


A. L. Loomis Beir, Jr., Seucut Suimomeura anp W. James GUTHRIE 


Luke’s Hospital, New York, N. Y 


This technique has been applied in the 
study of 25 cases with cardiac defects show- 
ing hemodynamic patterns of: 1) normal 
pulmonary artery pressures and increased 
pulmonary flow, 2) high pulmonary artery 
pressure and increased pulmonary blood 
flow, 3) high pulmonary artery pressure 
and decreased pulmonary flow, and 4) in- 
creased pulmonary artery pressure due to 
increased left atrial pressure. The arterio- 
grams of these patients have been correlated 
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with the hemodynamic studies and with 
lung specimens obtained at surgery or 
autopsy. 


The normal pulmonary arteriogram shows 


abundant arborization of small arteries of 
200-2000 micra, with filling of smaller arte- 
rioles and capillaries producing distinctive 
background markings. The abnormal pul- 
monary arteriogram of patients with pul- 
monary hypertension and balanced or right- 
to-left shunt, shows sparsity of arborization 
of these small pulmonary arteries, abrupt 
termination of 800-1200 micra arteries, or 
abrupt narrowing of these arteries into fine, 
tortuous channels without normal capillary 
filling. The cases with normal pulmonary 
artery pressure and either low or high pul- 
monary flow may show no changes as com- 
with the The abnormal 


pared normal, 


arteriogram shows an excellent correlation 


with the histological picture of intimal 
proliferation and occlusive changes seen in 
pulmonary arteries of 300-1000 micra di- 
ameter in those patients with high pulmon- 
ary artery pressure and decreased pulmon- 
ary blood flow. The arteriograms of patients 
with pulmonary artery hypertension due to 
left heart obstruction may show decreased 
arborization of an intermediate degree. 

that 


wedge pulmonary arteriography may have 


These preliminary studies indicate 
real value in demonstrating radiographically 
occlusive intimal changes in certain cases of 
The 
method should prove useful in selecting pa- 
defects in 
is feasible. 


secondary pulmonary hypertension. 


tients with congenital cardiac 


whom correction of the defect 


Microelectrode Studies of the Mechanism of A-V Nodal Delay* 
( Abstract) 


Brian F. HorrmMan F. CRANEFIELD 


State University of New York, Downstate 


Multiple intracellular microelectrodes have 
been employed to record transmembrane ac- 
tion potentials simultaneously from single 
fibers of the atrium, atrio-ventricular node 
and His bundle of rabbit and dog hearts. 
The tissue preparation, consisting of the 
S-A node, right atrium, interatrial septum, 
and upper interventricular septum, was 
maintained in a modified Tyrode solution at 
35°C. Electrical activity of single fibers of 
the A-V node was recorded during normal 
A-V_ transmission and during varying de- 
grees of A-V dissociation induced by high 
atrial rates, acetylcholine and hypoxia. 

Action potentials recorded from fibers of 
the A-V node are distinctive in shape and 
atrial muscle 
or His bundle. At the atrial border of the 
node the transmembrane action potential is 


differ from those of either 


characterized by a low rate of depolariza- 


tion and a_ reduced overshoot. Resting 


potential is low and the rising phase of the 


action potential is frequently slurred or 
* This work was supported in part by a grant 
from the New York Heart Association 


Medical Center, Brooklyn, N. Y 

notched. Action potential duration is not 
greater than in atrium and slow diastolic 
depolarization is present. The slow spread 
of activity is mainly localized to this area 


which is 1 mm. or less in length. Ap- 
parent conduction velocity may be as low 
as 0.05 to 0.02 m/sec. Between this site 


and the upper His bundle there is a grad- 
ual transition in action potential shape to 
that typical of Purkinje fibers. 

During partial or complete A-V_ dissocia- 
tion failure of 


caused by acetylcholine, 


transmission is localized to the atrial end 
of the A-V node. Single fibers in this area 
show depolarizations of graded amplitude 
resembling electrotonic spread or local re- 
sponse resulting from atrial or His bundle 
from 
His 


bundle. During high atrial rates and hypoxia 


activity. Ventricular escape results 


pacemaker activity in fibers of the 
block is similarly associated with graded 
activity. Records of nodal activity are com- 
patible with the interpretation that trans- 


mission across a narrow area results from 
decremental conduction. 

Bull. N. Y. Acad. Med. 
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MONTHLY PANEL MEETINGS FOR THE GENERAL PHYSICIAN . 
Seventh Series — 1958-1959 
(Please note: For the coming academic year these meetings ; 
will be held on the SECOND FRIDAY of the month, sf 
. | November 1958 through April 1959 at 4:00 p.m., in Room 20 os 
at the Academy.) a 
FRIDAY THE USE AND ABUSE OF TRANQUILIZERS ‘f 
November 14 Moderator: JounN M. Cotton 
1958 
FRIDAY CURRENT THERAPY OF PULMONARY TUBERCULOSIS a 
December 12 Moderator: H. MCCLEMENT 
1958 
FRIDAY ADVANCES IN THE MANAGEMENT OF LYMPHOMAS . 
January 9 Moderator: CLaupE E, FORKNER 
1959 
FRIDAY USE OF STEROIDS IN RHEUMATIC DISEASES 
February 13 Moderator: CHARLES RAGAN 
1959 
FRIDAY THE USE OF CHLOROTHIAZIDE 
March 13 AND OTHER DIURETIC AGENTS « 
1959 Moderator: JoHN H. LARAGH ae 
FRIDAY PROPHYLACTIC USE OF ANTIBIOTICS 7 
April 10 Moderator: PERRIN H. LONG oe 
1959 
THE NEW YORK ACADEMY OF MEDICINE ey 7 
2 East 103 Street . New York 29, N. Y. he 


FELLOWSHIPS FOR RESEARCH IN CLINICAL NUTRITION 


Sponsored by the Nutrition Foundation, Inc., in 
cooperation with the Council on Foods and 
Nutrition of the American Medical Association 


Given in honor of Dr. Virgil P. Sydenstricker, recipient of the 1958 
Joseph Goldberger Award in Clinical Nutrition 


Purpose: 


Amount: 


Conditions: 


A pplication: 


To stimulate staff members and students of Schools of Medicine to 
take a more active interest in the science of nutrition. 


$200.00 per month for three months. 


(1) 


(2) 
(3) 


Grant shall be made to a medical student upon recom- 
mendation of a senior investigator. 


Recipient will be selected by the Council. 


Grant shall be used solely for remuneration of selected 
medical student. 


Grant shall be limited to a period not to exceed three months 
during the non-academic portion of school year. 


No senior investigator may have more than one student per 
year receiving a grant. 


Only a brief progress report or summary will be required. 
Publication will be at the discretion of the senior investigator. 


Application to be made in writing by the senior investigator 
to: 
Council on Foods and Nutrition 


American Medical Association 
535 North Dearborn Street 
Chicago 10, Illinois 


on or before December 15, 1958. 

Application shall include: 

a. Brief outline of study proposed. 

b. Assurance that adequate physical facilities are available. 


c. Assurance (but not necessarily identification) of the 
availability of a qualified medical student. 


Vol. 34, No. 11, November 1958 
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when psychic 
symptoms 


distort the picture 


Dartal heips the patient reintegrate his mental processes 
In everyday office practice as well as under hospital conditions 
Dartal is consistent in its effects as few tranquilizers are. 
Dartal promotes emotional balance 

Dartal effectively decreases or relieves emotional hyper- 
activity and psychomotor excitement. 

Dartal is unusually safe 

At a recent symposium, leading hepatologists* concluded that 
Dartal is not icterogenic or hepatotoxic. 

Dartal is effective at low dosage 


One 2-mg. tablet q.i.d. or one 5-mg. tablet t.i.d. in neuroses; 
one 10-mg. tablet t.i.d. in psychoses. 


a superior psychochemical 
for the management of both major and 
minor emotional disturbances 


SEARLE 
*A Symposium on the Pharmacolocic Effects of Dartal on the Liver, Chicago, Searle Research Laboratories, Feb. 7, 1958. 


\\ ee 
* 
dihydrochloride brand of thiopropazate dihydrochloride 


CHLOROTHIAZIDE 


BECKER, M. C., Simon, F. and Bernstein, A.: J. Newark Beth Israel Hosp. 
9:58 (January) 1958. 


“On chlorothiazide the response was striking with . . . improvement in cardiac 
status and loss of toxic symptomatology. . . . One of the most important effects 
of the potent oral diuretic was the smooth continuous diuresis. There was less 
fluctuation in the weight . . . marked diminution in the number of acute 
episodes of congestive heart failure such as paroxysmal dyspnea and 
pulmonary edema. . . . [DIURIL] appeared as potent a diuretic as parenteral 
mercurials and indeed in some patients it was effective when parenteral 
mercurials failed. . .. We have encountered no patient who once responsive to 
chlorothiazide later developed resistance to it.” 


DOSAGE: one or two 500 mg. tablets DIURIL once or twice a day. 


SUPPLIED: 250 mg. and 500 mg. scored tablets DIURIL (chiorothiazide) ; 
bottles of 100 and 1,000. 


MERCK SHARP & DOHME ivision of MERCK & CO., INc., Philadelphia 1, Pa. Wo) 


markedly relieves 
pulmonary 


edema 


ANY INDICATION FOR DIURESIS IS AN INDICATION | 


FOR DIURIL 


| | | | 
i 
} _ 
~ 
j 
\ 
\\ 
| 
| j 7 ! 
i4 
ay 
1 
{ 
\ 
4 
= 


THE BULLETIN 


Jamoica, Queens 


| Flatbush, Brooklyn 
MACY'S PRESCRIPTION DEPARTMENT 


Macy's is accurate. Our Prescription Department is a modern, sani- 
tary laboratory, staffed by competent pharmacists. All of our com- 
pleted prescriptions are carefully checked by supervising pharmacists. 
Our stock of ingredients is wide and reliable; it includes not only 
standard drugs, but also new and scarce products. And our prices 
are low. 


No wonder so many physicians prefer Macy's Prescription Department. 


KALAK 
Counter-Acts 


ANTI-BIOTIC 
REACTIONS 


SATISFACTION GUARANTEED e+» « KALAK is @ non- 
‘ laxative, alkaline diuretic 


Specialists in Plastic and Glass | buffer—side reactions 
a6 from aureomycin — terra- 


Artificial Human Eyes Exclusively mycin ~ sullen — penicillin 


Referred Cases Carefully Attended are reduced through the 

use of KALAK — KALAK 
contains only those salts NORMALLY 
present in plasma. . . . IT IS BASIC! 


FRIED & KOHLER, Inc. KALAK WATER CO. 


of NEW YORK, Inc. 
665 FIFTH AVENUE near 53rd Street | 207 EAST 37TH STREET 


NEW YORK, N. Y. Tel. Eldorado 5-1970 
For acidosis due to navsea — in nephritis 


XVII 
Herald Sqvore, N. Y. Roosevelt Field, Long Island 
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NOW... 


CONTROL VASCULAR 
AND NON-VASCULAR 


HEADACHE 


WIGRAINE® 


FOR VASCULAR HEADACHES 


Wigraine provides rapid and complete relief of symp- 
toms of migraine and other vascular headaches with 
just two tablets (or one rectal suppository) taken 
at the first sign of an attack. 


Formula: Ergotamine tartrate, 1.0 mg.; caffeine, 
100.0 mg.; 1-belladonna alkaloids, 0.1 mg.; aceto- 
phenetidin, 130.0 mg. Wigraine tablets in boxes of 
20 and 100. Wigraine Rectal Suppositories in boxes 
of 12. 


MEDACHE 


FOR NON-VASCULAR HEADACHES 


Medache provides safe analgesic-calmative action 
for relief of pain, anxiety, and allergic manifesta- 
tions of tension and other non-vascular headaches. 


Formula: Phenyltoloxamine dihydrogen citrate*, 
44.0 mg. (equiv. phenyltoloxamine, 25.0 mg.); 
salicylamide, 150.0 mg.; phenacetin, 150.0 mg.; 
caffeine, 32.0 mg. In bottles of 100 tablets. 


*U.S. Pat. No. 2,703,324 


Send for samples and complete descriptive literature. 


ORANGE, N. J. 
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The 


Achievements 
of 


...in Skin Diseases: In a study of 26 patients with severe der- 
matoses, ARISTOCORT was proved to have potent anti-inflammatory and 
antipruritic properties, even at a dosage only % that of prednisone’... 
Striking affinity for skin and tremendous potency in controlling skin dis- 
ease, including 50 cases of psoriasis, of which over 60% were reported as 
markedly improved’... .absence of serious side effects specifically noted." 


...in Rheumatoid Arthritis: Impressive therapeutic effect 


in most cases of a group of 89 patients*...6 mg. of aRIsTocorT corre- 
sponded in effect to 10 mg. of prednisone daily (in addition, gastric ulcer 
which developed during prednisone therapy in 2 cases disappeared during 
Aristocort therapy).° 


. Rein, C. R., Fleischmajer, R., and Rosenthal, A. L.: 
J. A. M. A. 165:1821, (Dee 7) 1957. 

. Shelley, W. B., and Pillsbury, D. M.: 

Personal Communication. 

. Sherwood, A., and Cooke, R. A.: Personal Communication. 

. Freyberg, R. H., Berntsen, C. A., and Hellman, L.: Paper 
presented at International Congress on Rheumatic Diseases, 
‘Toronto, June 25, 1957. 

. Hartung, E. F.: Personal Communication. 

. Schwartz, E.: Personal Communication. 

. Sherwood, A., and Cooke, R. A.: J. Allergy 28:97, 1957. 

. Hellman, L., Zumoff, B., Kretshmer, N., and Kramer, B.: 
Paper presented at Nephrosis Conference, Bethesda, Md., 
Oct. 26, 1957. 

. Ibid.: Personal Communication. 

. Barach, A. L.: Personal Communication. 

. Segal, M. S.: Personal Communication. 

. Cooke, R. A.: Personal Communication. 

. Dubois, E. L.: Personal Communication. 
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Triamcinolone LEDERLE 


...in Respiratory Allergies: “Good to excellent” results in 29 of 
30 patients with chronic intractable bronchial asthma at an average daily dosage 
of only 7 mg.°. .. Average dosage of 6 mg. daily to control asthma and 2 to 6 mg. 


to control allergic rhinitis in a group of 42 patients, with an actual reduction of 
blood pressure in 12 of these.’ 


...in Other Conditions: Two failures, 4 partial remissions and 8 cases 
with complete disappearance of abnormal chemical findings lead to characteriza- 
tion of arisrocort as possibly the most desirable steroid to date in treatment of 
the nephrotic syndrome.**. .. Prompt decrease in the cyanosis and dyspnea of 
pulmonary emphysema and fibrosis, with marked improvement in patients refrac- 
tory to prednisone.'”''':'*,.. Favorable response reported for 25 of 28 cases of 
disseminated lupus erythematosus."* 


Depending on the acuteness and severity of the disease under 
therapy, the initial dosage of arntsrocorr is usually from 8 to 20 mg. 
daily. When acute manifestations have subsided, maintenance 

dosage is arrived at gradually, usually by reducing the total daily 
dosage 2 mg. every 3 days until the smallest dosage 

has been reached which will suppress symptoms. 


Comparative studies of patients changed to ARISTOCORT 

from prednisone indicate a dosage of arntstocorTt lower by about 4% 
in rheumatoid arthritis, by % in allergic rhinitis and bronchial 
asthma, and by % to % in inflammatory and allergic skin diseases. 
With aristocort, no precautions are necessary in regard to dietary 
restriction of sodium or supplementation with potassium. 


ARIsTOCORT is available in 2 mg. scored tablets (pink), bottles of 
30; and 4 mg. scored tablets (white), bottles of 30 and 100. 


=> LEDERLE LABORATORIES DIVISION, AMERICAN CYANAMID COMPANY, PEARL RIVER, NEW YORK 
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THE 


BULLETIN 


ang 
Lh e In leynational Colloguiu m 


Infections 


November 20 and 21, 1958 /Hotd Plaza, New York City 


Devoted to the problem of the increase in resistant 
bacterial infections in private and especially hospital 
practice, its present status and remedial measures 


Participants will include clinicians from England, 
France, Germany, Sweden, Latin America and 
Canada, as well as the United States 


UNDER THE SPONSORSHIP OF 


Lhe World Medical hscciation 


UNITED STATES COMMITTEE 
AND 


Eaton Laboratories 


Space limitations necessitate attendance by invitation 
Requests should be addressed to: Colloquium, World Medical Association, 
10 Columbus Circle, New York 19, New York 
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for those with 


“...in our experience procyclidine (Kemadrin) proved a worthy 
addition to the therapy of parkinsonism, because it afforded relief 
to many patients who had failed to respond to other drugs. It 
exerts an action against all symptoms of parkinsonism... hence it 
may be employed as the basic drug in commencing treatment 
with new cases.” 

Zier, A. and Doshay, L. J.: Procyclidine Hydro- 


chloride (Kemadrin) Treatment of Parkinsonism 
in 108 Patients, Neurology (July) 1957. 


“...in our series of 30 severe Parkinsonism sufferers, 21 obtained 
moderate to good relief with the use of this new agent, Kemadrin, 
in combination with other drugs.” 


Lerner, P. F.: Kemadrin, a New Drug for Treat- 
ment of Parkinsonian Disease, J. Nerv. & Ment. 
Dis. 123:79 (Jan.) 1956. 


Smoother activity, 
and brighter expression 


Also indicated for the treatment of drug-induced 
symptoms resembling parkinsonism, developing 
during treatment of mental patients. 


*KEMADRIN’ brand Procyclidine Hydrochloride 
Tablets of 5 mg., scored. Bottles of 100 and 1,000. 


a BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, N. Y. 
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HEMORRHOID 
PRONE... 


on for fet 
PNS SUPPOS 


OFFER 


DAY-TO-DAY COMFORT 


Evaluating PNS suppositories in 151 patients 
with hemorrhoids and other benign proctologic 
disorders, Kety' found that... 


. patients were relieved of pain, discomfort 
and other symptoms, often for long periods 
of time, and in most instances they were able to ae 
continue their usual occupations while under 

treatment. This, it should be emphasized again, eS 
is one of the very real advantages of 


this method.” 


the comprehensive formula of PNS suppositories ~ 
provides: 


RELIEF OF PAIN 


la) 

Pontocaine® hydrochloride (10 mg.) 

—long acting, nonirritating anesthetic 
REDUCTION OF ENGORGEMENT 

Neo-Synephrine® hydrochloride (5 mg.) 

— reliable decongestant 
PROTECTION AGAINST INFECTION 

Sulfamylon® hydrochloride (200 mg.) 

— potent anti-infective, active against 

wide range of organisms 

Average dose: 1 suppository rectally after each 
bowel movement and on retiring. 
Supplied: Boxes of 12. 


| ll inthruop LABORATORIES, NEW YORK 18, N. Y. 


1. Kety, S. S.: A medical regimen for benign rectal disorders, 
GP 10:75, Nov., 1954. 

PNS, Pontocaine (brand of tetracaine), Neo-Synephrine (brand 
of phenylephrine) and Sulfamylon (brand of mafenide), trade- 
marks reg. U.S. Pat. Off 
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PROTEIN-BOUND IODINE 
PROTEIN-BOUND IODINE AND 
TOTAL IODINE* 

PAPER ELECTROPHORESIS 
CATECHOLAMINES 
STEROID CHEMISTRY 


ALKALOL CLINICAL CHEMISTRY 
BOSTON MEDICAL 


} LABORATORY, INC. 
bland, | 


JOSEPH BENOTTI NORBERT BENOTTI 
Medical Director 
FRANCESCA M. RACIOPPI, M.D 
19 Bay State Road 

Boston 15, Mass. 


THE ALKALOL COMPANY 
TAUNTON 4, MASS. FEE SCHEDULE UPON REQUEST 


* New England Journal of Medicine, 
Vol. 250, 289; (1954) 7 


effective 


Send for 


clinical sample 


B U L L i T 1 N The Bulletin contains scientific papers pre- 
sented at the Academy, including .. . 

THE NEW YORK Post-Graduate Week Lectures 
ACADEMY OF MEDICINE Stated Meeting Addresses of the Academy 


Academy Section Papers 
Section on Microbiology—Abstracts 


Published Monthly Monthly Panel Meetings—Transcripts 
Annual subscription price, $8.00 in New York Pathological Society—Abstracts 
United States and Canada. ond 


All other countries $9.00 Other Original Contributions 


THEO. E. OBRIG, INC. 


specialists in fitting contact lenses for more than a quarter century 


Announcing 


the new and expand New York Office... 
and expended quarters 75 East 55th Street 
for greater efficiency... New York 22, N. Y 


Theo. E. Obrig, Inc. + 75 East 55th Street, New York 22, N. Y. » PLaza 8-0973 
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CIBA 


SUMMIT, ALJ. 


for daytime sedation... 


or a good night's sleep 
convert your “barbiturate patients” to... 


AVERAGE DOSAGE: (glutethimide CIBA) 


For Daytime Sedation —O.25 Gm. t.i.d. (after meals); 0.125 


Gm. tablets for children over 6, elderly patients, and others 
who require less than 0.25 Gm. 


4 For insomnia—O.5 Gm. at bedtime. 


SUPPLY: Tablets, 0.125 Gm., 0.25 Gm. and 0.5 Gm. 
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Investigator 


after investigator reports 


Wilkins, R. W.: New England J. Med. 257:1026, Nov. 21, 1957. 


“Chlorothiazide added to other antihypertensive drugs reduced the blood 
pressure in 19 of 23 hypertensive patients.” “All of 11 hypertension 
subjects in whom splanchnicectomy had been performed had a striking 
blood pressure response to oral administration of chlorothiazide.” “‘. . . it is 
not hypotensive in normotensive patients with congestive heart failure, in 
whom it is markedly diuretic; it is hypotensive in both compensated and 
decompensated hypertensive patients (in the former without congestive 
heart failure, it is not markedly diuretic, whereas in the latter in congestive 
heart failure, it is markedly diuretic)... .” 


Freis, E. D., Wanko, A., Wilson, |. H. and Parrish, A. E.: J.A.M.A. 166:137, 
Jan. 11, 1958. 

“Chlorothiazide (maintenance dose, 0.5 Gm. twice daily) added to the 
regimen of 73 ambulatory hypertensive patients who were receiving other 
antihypertensive drugs as well caused an additional reduction [16%] of 
blood pressure.” “The advantages of chlorothiazide were (1) significant 
antihypertensive effect in a high percentage of patients, particularly when 
combined with other agents, (2) absence of significant side effects or 
toxicity in the dosages used, (3) absence of tolerance (at least thus far), and 
(4) effectiveness with simple ‘rule of thumb’ oral dosage schedules.” 


In “Chiorothiazide: A New Type of Drug for the Treatment of Arterial Hypertension,” 
Hollander, W. and Wilkins, R. W.: Boston Med. Quart. 8: 1, September, 1957. 
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MERCK SHARP & DOHME Division of MERCK & CO., Inc., Philadelphia 1, Pa. 
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the effectiveness of U 


(CHLOROTHIAZIDE) 


in 


Hypertension 


INITIATE THERAPY WITH 'DIURIL'. ‘Diurit' is given in a dosage range of from 250 
mg. twice a day to 500 mg. three times a day. 


‘ ADJUST DOSAGE OF OTHER AGENTS. The dosage of other antihypertensive medication 

, (reserpine, veratrum, hydralazine, etc.) is adjusted as indicated by patient response. If the patient is 
established on a ganglionic blocking agent (e.g., "INVERSINE') this should be continued, but the total 
daily dose should be immediately reduced by as much as 25 to 50 per cent. This will reduce the 
serious side effects offen observed with ganglionic blockade. 


ADJUST DOSAGE OF ALL MEDICATION. The patient must be frequently observed and 
careful adjustment of all agents should be made to determine optimal maintenance dosage. 


SUPPLIED: 250 mg. and 500 mg. scored tablets 'piurit' (chlorothiazide); bottles of 100 and 1,000. 
"DIURIL' is a trade-mark of Merck & Co., Inc. 


mooth, more trouble-free management of hypertension with 'DIURIL' 
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WARNER 


protection against angina pectoris 


in every walk of life 


PLEVEN CBiiacks 


Peritrate” 20 mg. Of pentaerythritol tetranitrate) 


the accepted basic therapy in the treatment of coronary disease 


¢ reduces the frequency and severity of attacks 
* increases exercise tolerance 

¢ lowers nitroglycerin dependence 

* improves abnormal EKG findings 


to relieve the acute attack 


sublingual 


Peritrate with Nitroglycerin 
replaces ordinary nitroglycerin in the patient taking Peritrate 
(not meant to replace Peritrate) 

* provides immediate relief of pain 

* automatically supplies an increased level of Peritrate for 
additional protection during the stress period 
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Compared to contro! pauents, those receiving Nilevar 
(brand of norethandrolone) have repeatedly demon- 
strated more rapid and more complete recovery from 
serious acute illness and increased comfort and well- 
being in chronic illness. 

A multitude of case histories are now adding indi- 
vidual clinical color to the earlier controlled investiga- 
tions which defined the actions of Nilevar as an effec- 
tive aid in reversing negative nitrogen balance and in 
building protein tissuc. 

In typical case reports such gratifying comments as 
these appear: 

Underweight —“Appctite considerably increased 
within one week. Sense of well-being and vigor in- 
creased along with increased appetite.” 

Prematurity (Birth weight: 2 pounds, 4 ounces) — 
“Gradual improvement in appetite and capacity for 
formula. . . . Excellent progress and weight gain for a 
very immature infant.” ; 


IN DEBILITATING DISEASE © 


Patients receiving 


Eat more... 
Feel better... 
Recover faster 


Carcinoma of the Uterus —“Within four days appe- 
tite became excellent, took full diet... . More ambition 
while on Nilevar. Enjoys life. Takes part in church and 
Other social affairs.” 

Third Degree Burn —“. . . soon began cating all that 
was offered. . . . Began to show signs of hope for re- 
covery. . . . Perhaps one of the greatest changes was in 
the appearance of his wounds which were so very 
much improved.” 

The dosage for adults is 20 to 30 mg. daily in single 
courses no longer than three months. For children the 
daily dosage is 0.5 mg. per kilogram of body weight, 
in single courses no longer than three months. 

Nilevar is supplied in tcblets of 10 ing. and ampuls 
of 25 mg. (1 cc.). 


G. D. Searle & Co., Chicago 80, Illinois, Research 
in the Service of Medicine. 
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